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The Nation's 2H million farms consume 
6.3 billion gallon? of gasoline and 
dlesel fuel,? some 167 billion cubic 
feet;of natural gas, 1,5 billion gal- 
lons' of LP (liquified petroleum) gas,- 
and 32.3 bill^ion kilowatt-hours of 
electricity in a typical year. 

While amounting to only 3 percent of • * 
all the energy used In the country, 
^the energy required to keep our famns 
in operation is a vital and ir\cre^ing- 
ly expensive' resource, the cost of 
energy has nearly doubled in, the last 
10 years. The largest part of the ^ 
increase has taken place in the last 
3 years ^one. 



Farmers are coping with, highcj^ costs 
for energy in the same way they deal ^ 
with other, problems that arise. They 
are adjusting operations to get the 
last drop, of valiie out of a gallon of 
fuel, to wring more work om of a 
kilowatt-hour of electricity". 

Beyond the need to save money, farmers 
may well ask'why they should be ex- 
pec te4 to ;^e' more conscientious about 

\ conserving, ^energy; cost-conscipusness 
is built into any successful farm 
operation. %t farmers, ^ like the rest 
of the Nation, are being forced by 
global efiergy problems to reassess 
their use of fossil ^fiiels. The entire 
Natlod is being made increasingly awiare 

, of the severe limits of ^^hat was once' 
thouglu: of as a limitless resource. 
For all.to prospfer, all must conserve, 
no matter hpw great the individual 

* priority use. 
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This guidebook contains a wide' spectrum 
of ideas for operators of many sizes 
and types of farms, operators whose 
conception of energy conservation may 
vary. The ideas range froili greater 
attention to daily details to sub- 
stantial, added investments in -facilities^ 
and equipment. Not all the ideas will 
yield large^ollar savings. Today ^ ^ 
energy conservation may seem secondary 
to other considerations because energy 
costs remain a small fraction of total 
costs. Tomorrow, as available quantities 
of energy hecome restricted, producers 
will have to cadopt energy conservation 
measures irrespective ^ cost. 

This effort i& to help farmers to use 
energy resources even more prudently 
in the future. * ■ 
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Table \"^m^ used in. U.S. agriculture, by coiwnodity, 1974 1/ 
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■ • 1/ • Data lnchd(f^li energy used di^^ctl/on the far', for crop and livestock production purposeJt-field operations, 

■ : irrtgation^pIying,:0echanize(l feeding, space 'heating, fann Hb^iness auto use, etc. Nun.b?rs in^t "P ' 

^i-ffWt^ W^r planiedUge in the following: rice, rye, winter wheat, spri^heat. oats, barley^ ' 

■ - rotton sovbeans peanuts, flaxseed, dry edible beans, dry edible peas, sugar beets, and sweet potatoes.. , , , ' 
, ■ • "7 JnS^^^^^^^ the'Jgy required to n^nufacture. fertilizers and pesticides (including carrier solution). • 
■5 • 4/ Other livestoctenergy use includes some energy .derived from coal. ' 

5/ Thousand acres. 
6/ 1,000 Btu per acre. 



iniNGEl^GYINIJlVESTOCXPRODUCnON 

^St ^ _ 

Livestock production activities con- 
sumed about 133 trillion British 
thermal units in 1974— beef cattle 
about 92 trillion, hogs about 37 
trillion, and sheep about 4 trillion 
British thermal units. (One British 
thermal unit is the- heat required, ta 
raise the temperature of 1 pound of 
wa^er from 62°F. to 63°F.) This 
energy was /used chief for lighting^ 
feed processi^ig and distribution, 
providing water, assembly or handling 
livestock, space heating, ventilation, 
water heating, general farm travel, 
and farm automobile use. 

Some types of livestock use more energy 
for a particular operation than others 
(table 2). 



The . relative importance of 'the^arious 
forms of energy use.d also varies by 
kind of . livestock, (table 3). Producers 
with stocker^ cattle, 'sheep, and exten- 
sive cow-calf enterprises rely heavily 
on gasoline for trucks used in feed 
distribution and checlfcing of the 
animals. Diesel fuel for tractors is 
of moderate^ importance in liiostf 
operations. It is used chiefly for 
feed distribution and general chore 
work with the more extensive enter- 
prises and for feed processing and 
distribution and manure handling .with" 
the more intensive-^enterprises. Heavy 
use is made of electricity and LP or 
natural gas only in intensive enter- 
prises such as hog production and 
cattle . feeding, especially where heat 
and ventilation must be supplied. 



Table 2-Percentage of livestock energy use, by operation, 19M tl 
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Table' 3"Percentaje 'of !tu from various energf sources, by tyje of . livestock enterprise 
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SAVmCf BNEIOY IN UySSTOCK OFEBATIONS 

Energy^F-savlng Ideas for typical live- 
' stock operations are offered in this 
guidev^ FaTO managonent specialists 
estimate tliat livestock* producers may 
04Ve 10 20 percent of the energy 
iisa^ nojti^ by working at energy conser- 
vation 





SBUCIING AND USING FIELD EQUIPMjDBNT 

!^e saving of fikel begins even bef ore 
'^ou start your tractor, truck, or car.. 
Consider the following tips: 

Check tank, lines, fuel pump, and 
Carburetor for* leaks. 

2. Don't let the tank stand empty, 
especially in winter; condensation may 
form and the watered gas may keep th^ 
engine from running properly. 

3. Lock the fuel pump when it is 
unattended. 

^ - *f 

4. Check the usage against the bill. 

5. Don't overfill; leave room for 
expansion. « . 

6. Maintain dispensing records by 
vehicle and by task performed to help 
to identify excessive usage. 

7. Check storage tank for leaks, check 
valve packings ^ and check for. seepage 
at discharge nozzle. 

8. Shade or paint the storage tank 
white to reduce evaporation. 



OPERATION 

■ * ' . ^ 

1. Avoid excessive warmups in winter. 

Idling can consume 15 to 20 percent of 
the fuel used. > 

2. Always turn off the tractor engine 
rather than let it idle. If you let 
the \tractor engine idle for 10 minutes 
a day, that comes to 61 hours a year. 
Slxty-ohe hours of idling of a 75- 
horsepower diesel tractor will use 
about 30 gallons of .fuel. 

3. Don't: leave the choke out. 

4. Let out the .clutch slowly; quick- 
fiftarts waste fuel and are hard on 
equipment. 

5. Run tractors in the proper gear: 
for the load and condition. Improper 
shifting and use of the wrong gear can 
result in a 5-percent greater fuel use. 
• ■ *' ' " , , * . 

6. Be sure that the thermostat works 
properly. 



MAINTENANCE 



PLANNING 



:1. Check the ignition. One fouled 
spark plug or one 'stuck valve lifter 
can cause a loss of 10 to 15 percent 
of the fuel used in a vehicle.^ , 

2. Check oarburetion.. ? Too I'ich a 
mixture of fuel wastes it, and 4||l> 
/lean a mixture prompts fuel-consuming 

5!?^ corrective measures. 

. . • . V . . :Vv . 

3. Regularly schedule tuneups; a 10- 
percent .^wvings: in fuel usage may be 
realized. . ' 

4. Keep the tractor tires and those 
.on other implements properly inflated. 

5. Lubricate properly. Dry bearings 
will increase fuel consumption and • 
accelerate wear. 




If you are planning to purchase a new • 
tractor or truck, consider the purchase 
of ,,a diesel unit*. Diesel units caii 
reduce fuel usage by 25 percent or more. 
If you are planning the purchase of a 
new car or pickup, consider radial 
tires. They provide 15 to 20 percent ^ 
better fuel economy. . ' . 

Tractors with all gear power trans- 
missions are 25 percent more efficient 
on fuel than hydraulic drives even at 
1> re^uQed engine sgeed ai^d part load as 
well ^s at full load according to 
University of Nebraska tests. This 
consideration partly offsets the 
greater ton/enience of a hydrostatic 
transmission. 

Planning and sometimes redesign of 
facilities can often save fuel. For . 
example, it saves time to use fence 
line bunks for feeding rather than 
having bunks in the feedlot. Even 
more important, the tractor hauling 
the feed wagon will not use as much 
power on a good surface as it would 
inside the feedlot and'"^ll not idle 
while gates are opened and closed. 
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SBLECnnG^AND VSVid FIELD EQUIPMENT 



EXAMPLE OF ENE^Y _SAVINGS THROUGH $15.40 In energy ' by replacing- an 

MAINTAINING PROPER ENGflNE TEMPERATURE saved In 40' hours \. inoperative 



thermostat 



Be sure the thermostat is functioning 
properly so the engitie warms up quick- 
ly, especially in winter. Fuel con- 
sumption increases by approximately 25 
percent when the engine is operating 
•at ibO^F instead of 180OF. 

If tl;ie thermostat on your tractor is 
stuck open during the. winter, your - 
tractor may operate at lOO^F or less 
lio matter how Ibng you use it. Assuming 
the tractor is used 40 hours during 
the 3 coldest months of the year, you 
could save 28 gallons of gasoline by 
having a properly functioning thermo- 
stat. 



Engine operating Gallons of fuel 

temperature OF consumed per hour 

100 3.5 
140 3.2 
160 2.9 
180 , 2.8 



Calculations 

Faulty thermostat 

' - * ■ . • 

.7 gal/hr X 40 hr = 28 gal 
28 gal X $.55/gal $15.40 savings on 
energy - 



Savings at Various Gasoline Prices 

Cents/gal 50c * 55c 60c 65c 

Annual $14.00 $15.40 $16.80 $18.20 
savings ' 



Nonenergy Costs: Installation of. a 
new thermostat could cost $15 to $30. 
Thus, costs just about offset the 
value of fuel saved. Individually, » 
use of a proper thermostat will not 
•affect income much if any. , In total, 
it could mean several million gallons 
difference ^n fuel use. 



1/ Berge; D. I., "Tips on Energy \ 
Savings for Wisconsin Farmersv" News- / _i 
letter of the Dept. of Agr. Eng.," 
Univ. of Wisconsin, Madison, Dec, 1973, 
p. 3. 




SELBCXnW AND USING FIELD EQUIPMENT 



EXAMPLE OF HH^GY SAVINGSvTHROUG 
MATCHING TRACTbRr-5fZE TO LOAD 



Using a larger tractor than necessary 
for a job wastes fuel. It takes more ^ . 
horsepower and more fuel just for the 
l^arger tractor t5 move its own weight 
over ^ field.- Also, engines may have - 
to be pp era ted at "standard" speed to 
genexfate the necessary reVolutionfe per 
minute for power take off operations'^ 
even if the extra power ig not heeded. 
That wastes^fuel. - , ' *^ 

Stippose that you have a job such "as 
spreading Wnure. It takes lOO hours, 
a year. A TS-hoysepower tractor woul,d 
jdo the job, but you 1 use a ]r25-horse- 
power^ractp^ available frpii^ the , 
complement of field '^'crop machinery.. v 
It will take 24 horsepower to roll the s 
75-horsepower* tractor at 6 miles per 

^hour over a fair surf ac^^ the 12^-*^ " ^ 
horsepower tractor will* use 34 horse- ^ 
power jupt to roll its own 'Weight--10 
horsepower more then the smaller t:rac- , 

"tor. Rolling the . ^tra weight and 
operating the bigger engine will take 
1.0 to 1.5 more gallons rof fuel per^ 
hour depending upon the engine speeds. 
This could mean $50 or more a year. 



1 2 5^hor s epbwer 
tractor for, 100 
hours 



$56.i5 lin . energy 
'saved per year by 
using a. 75-horse- 
^ow^r rather than :\ 

-■ ■^ : ■ ■: 

Calculations *. 

100 hr x average 1.25 gal/hr^= 1^5 gal 
^25 gal X' 45c/gal = $56.25 • . ^' 

Savings at Various ^Diesel Fiied. Prides 
Cents/gal 40C 4^- ' , ^^"^ 

« ■ . . ' - 

^^riual $50.00 $56.25 $6^2.50 $68:75 
savings ' . ^ ^ 



SEU9CI1NG Alw usmd^n^ 



EXAMPLE OF ENERGY SAVINGS THROUGH 
CHOICE OF TRACTOR FUELS 



Every farmer and rancher should be 
; familiar with the ef f iQieqcy of dies^l 

and gasoline tractor fuels. Mo9t 

tractors now man^f actured^ even many* 
the ^smaller-sized units, use diesel 

fuel,' but a rather wide selection of ^ 
^"^fifolinerpowered tractors ^re available 

• A rule' of thumb is that given the 

^ Korjs^power (hp), and yunnlng frime, a. \ 

diesel , tractor will, use 6.7 |s tnany 
: gallons of ^fuel as a gasoline tractor? . 
Not only are t;here differences it^ fuel 
requirementB<for a given power, ot^tput , . 
but -there are also, differences in -the^ * 
cdst and relative availability of the 
. different kinds of fuels. All.adv^it- 
/; t^gels " point toward the ^diesei-ppwei^eA 
tractors. c . * «( 

X?U may^haVe.■ af» miixture of tractors 
■with respect to kind of fiiel. -It may 
be more economical t^ continue uslhg^ 
' your .present tractors for awhile,^ but, 
^when it is time to trade fo:f newer 
-machines, you. should give strong 
coiqisideration fo moving toward diesel. 
for all tractors. r^, 

■ • - . . ' ' -fr--- ... .■ ' , ^ ■ 

A 757horsept^wer diesel tractor^ which 
is usefd 500 hourfe a ye^r attd operates 
at to average output of 50 horsepower; 
will use about 1,9#5 gallon^^of* diesel 
fuel per year. The same size gasoline 
.tractor operating under the same" 
conditions will use about^ 2 , 675 ^gallons 
of fuel annuilly. The difference in 
total fuel cost on an anntial^basis iTan 

^J>d subs^ntlal depending upon the jfrice 
of) gasoline and dieseLL fuel. If 3^u> 

^now pay 45:cfeT^tSca galion for diesel 
fuel,> and 55 cents for >gasoline, . t 
yearly fuel bill would be '$866 for 
diesM or $1,471 for. gasoline. 



$605,00 in energy 
"saved per year 
using a 75-horse- 
power\diesel versus. 

Calculations . 



^ 75-hprsepowep ' 

^fsoline tractor. 

op'era'fcihg 500 hours 

at 50-hors(Bpower 
output . 



' 75-'hp g asoline tractoV ! ii^>r^^o - hp^ 
output at full engine speed J - / 

.500 Vhr X 5.35 gal/hr = 2-675 g^al of 
gasoline ' . ■ 

^ 75-^. diesel ti^ctor r ♦ Average ^0 hp ' 
" Output at -full engine speed -^*' ' 
500 hr X 3.85 gal/hr = 1,925 gal -of 
>41esel i 



Fuel» Cost s at Various'' Prices- per ^^lon 



Diesel fuei 
Cents/gal ' v 40c .45c 



50c 



55c 



•^Fuei cos£'for $770 $866.25 $962.50 $1,058.75' 
500 hours ^; : 
(lvA?5 gal) ,^ ' \ 



'•Cents/gal 



Gasolin^ 
*50c ■ 



55c 



60c 65c 



Fuel CQSt $iv337V.50 $1,471.25 ^1,6^5 $i;738.75 

v^p^ 500 * « ; ' ' N ' . 

I (2.675 gal) 

... :i^ st^ - .- 

I ' Nonenerg/ Costs: Manufacturers d6<not 

• offer many neW gasoline tractors. -Most 
^ • • are. diesel'A^ Where i)oth are available ^ • 
in a given siz.e, the diesel unit will 
lisualiy be higher priced^ jYoii will 
vhaye :to^ whether the : fuel* y 

'feconomles of e the diesel* trac o/fset 
its higher* annual overhead cost. The 
gasoline .tractor will only^be the least 
costly if j^t .ls Qsed little. . ^ ^ 



X 



j5 ' 



erJc 



'is 



SIXECTDIG AND USING FIELD EQtJIPMI^T 



EXAMPLE OF ENERCr SAVINGS THRQUGIT 
■ BETTER, IJANAGEMENT OF ' FARM'^GATE^ . u 



$8.10 in energy 



saved per year 
for the enterprise 



On the average, a properly operating 
gate takes at least a Mnuba. ^o^^#qme-- 
'one to go through it with artfra^tor. 
One must ^op^-gfit of f the tt actor, 
walk to th^ gateir urilatch' ij^ush it ^ 
open, tieturh tci the^iMtractor^|get 
it', drive through gate^l^k^^off 
t>ie tractor, walk/pfck tp^iie gat;e, 
6I0S& .and latdn 
tfactoT . and 




iafck to the 



If^a f arme 
one 



Jrns through 
ill cbst.hiih 
iQurs that the 
tinning^. • 



>V o..^iMi^'^^^M^'^itJX^'^^YoiuceT uses two 

gates and one poor 
ly throughout^ a year. -The 
11 take 24 hours; the twp 
will take another- 24 'hours . 
hours;,tbtal ar^more than 
in 'a regular workweek. The . 

engine is running all this 

^ tS^t idling speed, perhaps a. little 
. ■^^.t^sk^r. ■ Fuel consumption for an 
a ^^^rage 75-horsepoyer die.sel tractor 

he at least 6.5 gallons per hour - 
or :2<^ gallons of fuel per year spent 
' jugt In opening the gate: V 



Fco^j 

^gate^eac 
, popij^ 
gpo^fc^ 
ThajC} 




CalcurBtions : 



y RresenV routine : ,Two> good gates and 
one pobr^ate through -and' baok daily 
^ *. at ,1- minute per ''opening for good gates; 
^ 2 nili^u^eg.; for )the .poor gate. . \ 
' ■ ' V / ' 
4^Vrips'tl:^r<^^gh*per -day X 1 minute per 
• \:> tijlpf X 3fe5' dLa^s, f 1 , 460 minutes 

l- I i\ ■ ' . ■ * 

^\l)!y460 mlnuteis > 60"TAinutes per hour = 

: * / M.S hoixi^s >on^'^^ 

2 trips^ttfrough^er day x 2 minutes » 
^ :^r?t^ip X 5i5> 4^^s - 1,460 minutes 
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1,460 minutes + 60 minutes per hour V* ' 
. 24.3 hours 'on poor gatje, 

<.,Time per year going -through gates = ^ 
4876 Tiours 

48.6 hours per year; x 0.5 gallon per 
hour = 24' gallons 4a yeAr / ■ 
- . ■ . ' ' ' ^r- : ■ . . •. 

Improved routine : V Adjust / travel route 
and .facilities to erimina:te on^ gate, 
replace one g^te with a stock-guard 
crossing, and put one reniainiAg gate ^' 
in working order. One gate left to go 
through and back daily at: >1 minute per 
openings . : J 

2* trips per day x 1 minute* per trip >x 
365 days = 730 minutes ^ '> ' 

730 minutes * 60 miiiutes per hour =• 
12;^2 hcxurs ' ;f 

:i2.2 hours per year x 0.5 gallons per 
hour = 6 gallons a year 

. ■ ■ ■ * k 

18 gallons saved plus nearly a week of 
labor time. * 



Dollars Saved at Various ^r±cee^&p, 
Diesel Fuel ■ * 

Cents/gal 4.0c 45c . 5^0C \^ 55c 

Annual $7.20 $8.10 $9.00, $9.90 
savings 



Nonenergy Costs: The prpducer may 
have to add a regular gate at the 
stock-guard crossing. 



19 



SAIWG IN/II^TOCK OI^ERATIONS 



GUNDmC AND PBEPARING FEED 



Processing gx'jain by gr indf rig, , rolling, 
flaking, and cooking and mixing feed 
Ingredients into a complete ration is 
• basic to lives tQiqk pro It 
reqiiiires substantial amounts, of 
electrical energy. To conserve here, 
select the method o€ procelfeihg 
carefully. Perhaps free choice feeding 
fs most economical. • 



Operation 

PpHow the manufacturei^sj operating 
recommendations on grinders, mixers; 
and other feeding equipment. Make sure 
the motor is securely mounted when 
using electrically powered equipment. 
Poor mounting can pause pxcessive' 
bearing wear and loss of power. 

Jhe motor pulley and equipment pulley ^ 
must be correctly aligned On belt-driven 
equipment to avoid excess wear of belt 
and bearings. Proper belt tension is 
eaiseiiti^ on equipment. 
The bei^^^^^ j^e "snug" in the 

grooves, but not|' '•taut." . 



Maintenance 



Grinders and mixers should be kept 
lubrica tied and. the bearings checked 
for wear. Dry and worn bearings and 
dull hammers on hammer mills .will . 
cause operating* inefficiencies and 
. bum ^ore energy, t 

■ 'W ■ 

^Electric motors require little main- 
tenatic^, but a few things should be 
done at least once a year. 



1. ^ Clean motor to ensure proper cooling, 

• 2. Check bearings for igjear. ^Excessive 
side- or end-play may cause excessive 
current usage. 

3. , Do not overlutricaite bearings. 

Too much 014. is just as bad as too *" 
little. 

4. Clean starting-switch contacts or • 
brushes. Use a very fine sand paper, 
not emery cloth . . • 

5. Chetfk to be sure the. motor" shaft 
runs freely. A tight <5r misaligned 
bearing will cause the motor to over- ^ . 
ilea t and waste energy. 

■ ■ ■ * . ■" 

6. Check belt pulleys to be sure that 
they are secure on their shafts. 

?• Check belt tension and replace 
badly worn belts. 



Planning 



''Examine -whether grinding or another 
^method of processing feed is best. 
Researah suggests that dry shelled corn 
is jii^t as efficient a feed for beef 
cattle as ground shelled corn. Also 
commercial supplement for hogs can be . 
purchased that can be fed free choice 
to supplement shelled corn. 

If one plans to use large electric 
motors, he might consider three-phase 
motors. These are more economical but 
require three-phase electrical service. 

When ext)anding or purchasing new equip- 
ment, a farmer should talk to his power 
supplier about how to obtain three- 
phase current for part of the farm's 
operation. 

All costs, including the amount of 
energy required to run a piece of 
equipment, should figure into your 
purchasing decision. 
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Table 4— Kilowatts, used per hour of operation by electric motors of various 
sizes for single' and three-phase electric servlc^jL/ Ij 



Horsepower rating 

; of^ 

el^ctrlc motor 



Kilowatts required per hour of use 



Single-phase 
service 



Three-pha&e 
servicer 3/ 



i/4 

i;3 

1/2 
. 3/4 
1 

1-1/2 
2 
3 
5 

7-1/2 
10 
40 



.667 
.328 
1.127 
/1. 587 
1.840 
2.300 
2.720. 
3 . 909 
6.440 
O03 
11.500 



.762 , 
1.067 
1.334 
1.905 
2.476 
3.531 
5.715 
8.376 
10.290 
39.640 



1/ Adapted from Farrall, Arthur W. En pineering for Da iry and Food Products, 
.K^elger Publishing Co., Inc., Huntington, N.Y., 1973v P- 53. .Theoretically., the 
kilowatts required per hour of use should be less than shown— approximately 1 hp 
per kWh for most sizes. When the loads are uniformly applied to motors close to 
the optium load for which the motor was designed, better efficiency can be ex- 
pected tiian is shown in this table. '* r n 

2/ For' motors with normal torque and speed characteristics. These are full 
load rating that ignores the power factor; (which lowers the kilowatts^require 
per hour of use) plus startup current demand andpther factors which .irfcrease ^ 
the kilowatts demanded. Motors built for especially low speeds, or high torque 
may require more current. If a specific motor is of concern, check the name- 
plate data. " ■ ' 

3/ Where three-phase service is available. 



' OinNDINO AND niBPiUUNO FEED 



E3MMPLE OF ENERGY ^SAVINGS BY NOT 
PROC ESSING CORN FOR BEEF CATTLE 
FEEDING - 



$43.28 to $156.24 
;ln; energy saved per 
year by feeding 



26,000 bu of 
whole rather than 
ground 'shelled corn 
to beef cattle 



Recent research shows that grinding 
dry shelled com does tiot increase its 
efficiency as a cattle feed over whole 
grain. 

If you do grind com for cattle, you 
can ijse one of two types of mills, 
hammer or roller. Roller mills cost 
more but they produce less fines , an 
: ihcehtive to producers to buy them. 
Roller mills also require^ess energy- 
than hammer mills. ^ 

The energy required per ton pf feed 
ground varies with, the screen size , 
moisture content of 'the -grain, and 
type of grain processed. Although 
com does not have to be. ground for 

: fi^eding becdl cattle, grinding com is 
used here to demonstrate power dlf- 

.ferences between a tractor-pdwered 
hammer mill, an electric hammer mill, 
and an eiectiric roller mill. 

Grinding dry shelled .com at a high 
rate with a tractor-powered hammer 
mill requires a large tractor and lots 
of fuel. Coarse; grind Itjfe of 20,000 
1>usheld of com a year, which is 
9bout the requirement of 350 steer 
calves fed to slaughter weight, re- 
quires about 350 gallons of Diesel fuel/ 
Grinding the com so it would pass 
through a fine screen would take t wide 
the time and fuel. 

An electric-powered hammer mill equip- 
ped with a 5-horsepower motor requires 
3.75 horsepower hours per ton of com v 
processed^. To grind the 20,000 bushels 
of com would require 2,705 kWh of 
electricity per year. A roller mill 
with a 5-horsepower motor requires 1.5 
horsepower hours per ton of corn pro- 
cessed . This roller mill would require 
1,082 kWh of electricity per year to 
process the com for 350 steer calves. 



It is best not to generalize froi? a 
specific recommendation because corn 
has characteristics that differ from, 
other grains such as milo in feeding 
and storing. Flinty grain such as 
milo should be rolled o? ground before 
feeding. Also, the need for processing 
of grains differs from one tjrpe of 
livestock to another. 



Calculations ' 
Tractor-powered grinder : 



20,000 bu of com x 5«^b/bu ♦ 2,000 
lb/ton -560 tons o^vfeorh 

Coarse grinding requires 9 hp per ton 

10 tonp/hr X 9 hp/toir » 90 hp/hr 

f ■ . ■■■ ' .J ' 
90 hp at standard ^engine speed from a 
100-hp aiesel tr^ck:ors ^uses 6.2 gal/hr 

560 tons of corn -f- lOp tons of com 
ground per hour x 6.2' gal/hr « 347.2 
gal of diesefl fuel / 

Electric pol^^red hammer mill ; 

560 tons of ; corn X 3.75 hp hr/ton of 
com X 1.288 kWh/^p.« 2,704.8 kWh 

Electric powered roller mill ; 

560 tons of com X 1.5 hp hr/tbn df 
com X 1.288 kWh/hp - 1,081.9 kWh 

■ ^ - 

(continued on page 16)' 
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iBidflar Costs at V^^^ Prices for 



Dlefi|el Fuel and Electricity 



> Diesel Tractor Mill 



Cents/gal. 46<i 45c 50 c 55c 



Annual . $138 . 88 $156 . 24 $173 . 60 $190 . 96 
sayings 

' Electric Hammer M|li 
ients/kHh 3c 4c 5p 6c 

Annual |^ $162:29 
"sayings 

• H Electric Roller Mill ' 

Cents/kWh 3C 4C 5C 6c 

^ , »' ' .' ■ > " ■ 

Annual $32.46 $43. 2§ $54.10 $64.91 

'savings ■ 

Nonenergy Costs: Not grinding shelled 
com should save an additional $300^ 
$500 in repairs and labor cost; 
another $300-$60b. in overhead costs if 
you do not have a mill anjl do hot buy 
one. 



: (illND^ AMD nUSPAKING FEED ^ ^ 



f 



EJtAMPLE OF ENERGY SAVINGS THROUGH 
FEEDING HOGS FREE CHOICE 



$98.04 to $129.20 ' 
in energy saved per 
year by feeding 
free choice Instead 



of ground, and 
mixed rations to 
100 litters of 
hogs 



The question of whether to grind corn 
and prepare a complete ground and 
; mixed ration for hogs cannot.be answered 
with' a simple yes of no. There are 
places both for complete grburfd and 
mixed ratiohsv and for con^- and 
supplement-fed free choice with no 
processing./^ ; . 

Producers \^th the larger hog eriter- 
prises often find a cost advantage in 
using com and soybean meal plus extra 
ingredient^ to make a fully balanced 
swine feed. When soybiBan meal is used 
. as a part of the ration, it is neces- 
sary to grind thev.gr aln and mix all 
ingredients togetKer. Soybean meal is 
very palatable to hogs, and they will 
coilsume far too much of it -if allowed 
to do so on a free choice basis. 

, Many hog producers, particularly those 
with the small-to-medium-sized enter- 
prises^ use commercially prepared 
supplements to add to grain. Grains 
and commercial supplements are of ten 
ground and mixed into complete rations. 
•jjBiole gr^ and cpmifi&rcial supplement 

, alscf may Isfe fed separately on a free . 
choice basis. Commercially prepared 
supplemen t IB are formulated' ao that . 
hogs will eat only what they need. 
When using commercial supplements, look 

Ilosely at the cost df grinding and 
ixing ^^rsus any benefits gained from 
this operation. ^Complete rations may 
Improve efficiency, but free choice 
feeding may equal the performance of 
complete ground- and mixed rations. 

A 10(J-litter farrow- to-ffnish hog 
enterprise will require about 347 tons 
of feed, 10, 000 bushels^ of corn (280 
tons) and 67 tons of supplement. 
Medium-fine grinding and mixing of 
.•.these feedstuffs with a tractor-powered 
^mobile grinder-mixer will require 



about 12 horsepower per top — 48 horse- 
power for d 4-ton per hour output. A 
5(3-horsepower diesel tractor will, take 
i37 hours to do the job and use 3.3 
gallons of ^ fuel per hour. Free choice 
feeding would save 287 gallons of diesel 
• fuel a year. 

If Vou decide to grind and mix, consider 
one of the small electrically powered 
feed mills ifistead of a tractor- ^ 
powered mill. A 3--horsepower electric 
feed mill will grind and mix about 
1,000 pounds of feed per hour. Pro- 
cessing a ton of ration requires 
si>L horsepower hours or 2,082 horse- " 
poWer hours for 347 tons. This is the 
. equivalent of 2,713 kWh of electricity 
if you are on single-phase service. 
Electricity may be less costly than 
/ diesel fuel, dependl;n^^,upon your cost. ' 

Calculations 

✓ 

Feed required ; , 10,000 bu corn =^280 tons 
supplement = 67 tons 
V . total rations = 3A7 tons 

Tractor grinder mixer : 12 hp/ton 
4 tons/hr X 12 hp = 48 hp 

50-hp tractor working at 48 hp bums 
3.3 gal of diesel fuel per hour. 

347 tons .+ 4 tons/iir x 3.3 gal « 
287.1 gal of dies^ fuel 

<: . ■ ' ■ 

Electric mill (3 Im^i 1,000 Ib/hr^ or 
6 hp hr/ton 

6 hp hr X 347 tons = 2,082, hp hours 

With single phase power: . 2,082 hp hr 
X 1.303 kWh/hp hr « 2,713 kWh 

With three phase power: 2,082 hp hr 
X 1.177 .kWh/hp hr - 2,45X kWh 
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liibllar Costs at Various Rrlcea. for 
Diesel Fuel and Electricity v 

Diesel Tractor IMIH; - > 

Cents/gal 40c ""'ASi? : ^ SOi? 55$ 

Annual.: :$llf.84 $129.20 $143i55 :$157,91 
•savings 

Single-Phase Electric Mill 

Cent^s/kWh 30 "4o 5o 6c 

,Anniial $81.39 $108.52 $135.65 $162.78 
savings 

Thre^-Phase 'Electric Mill ^ 

Cerits/kWH 3<: 4o 5o 6o 

Annual $73.53 $98.04 $122.55 $147.06 
Savings 

_ r ■ ■ ■ 

~ • ' -. ' ' 

Nonenergy Cost^: Feeding free choice 
Instead of grinding and mixing should 
eliminate $200 to $300 in repairs and 
labor costs; another $300 to $600 in 
overhead costs if a farmer buys a new 
mi?l. Examine gains in f^ed efficiency 
df^ processed ration to see if cost 
is justified. ^ 



GSINDING AND PBEPAM^G FEED 



EXAMPLE OF. ENERGY SAVINGS BY FEEDING $88 in energy ^year in fattening 

FREE CHOICE CORN AND PROTEIN SUPPLEMENT savings in gas- 300 feeder pies 

VERSUS CUSTOM GROUND AND MIXED HOG FEED o line per . 



Many farmers buy 40-50 pound feeder pigs 
in the fall and winter after com har- 
vest time and feed them out to market 
weight. Some, especially those who 
feed only a few hundred hogs annually, 
^ haul their corn to commercial feed 
mills regularly to have it ground and 
mixed with protein supplement before 
feeding. 

■ * ■ • 

A farmer who feeds two successive lots 
of 150 pigs and who hauls feed 25 miles 
round trip for' processing could save 
800 miles of truck travel and 40 hours 
of driving time by feeding grain and 
supplement free choice. This amounts 
to saving $80 to $100 in gasoline cost 
alone. In addition, energy required 
by the commercial feed mill to grind 
and mix the feed would be saved. Con- 
sideration also should bfe given to 
Improvement In feed efficiency from a 
complete processed ration. Differences 
In feed efficiency are not measured in 
this example. 



Calculations , 

Each lot of 150 pigs eats ah average 
of about 2.5 tons of feed per week for 
16 weeks. 

1 trip with a 2-ton truck to feed mill 
per week x 32 weeks per year x 25 
miles per trip = 800 miles 

800 miles at 5 miles per gal = 160 gal 
of gasoline. 



Savings at Various Gasoline Prices 
Cents/gal 50c 55c 60c 65c 

Annual $80 $88 $96 $104 
savings 

Nonenergy Costs: Eliminate the trips 
to the feed mill and get rid of 6 to 
7 cents per m^le in nonfuel operating 
costs. Reduce wear on the truck. 
Avoid a custom processing charge ($5 
per ton). Free 80-100 hours a year 
spent at the mill or enroute. A 
farmer may find he can operate with a 
small truck instead of a large one. 
Differences in feed efficiency and, 
protein cos^s, if any, will have to 
be weighed along with these costs. 



SAVING BNEBG Y IN UVBSTOCK OPERATIONS 



MANAGING RANGE AND HERD 

Most cattle are grazed year round on * 
pasture, range, or crop residues. 

Cow-calf operators often use a pickup 
truck for supplemental feeding and 
checking on the herd. Regular tuneups 
Jhelp save fuel. Keeping the carburetor 
in proper adjustment also helps save 
fueli 

I 



It costs about $55 a K^rear for ei/ery 
^1,000 miles the farmer drives the. 
pickup truck. This assumes 10 miles 
per gallon and gas at 55 cents per _ 
gallon. : . 

% ■ . ; / " ^ 

Ranchers need to haul hay long distances 
espe<^ally in the West- Some 'have ^ - 
extended the beds of their farm lirucKs 
and added a section over the cab to 
increask bale capacity- ; Fuel use - 
increases per load, but fuel and other 
costs per bale are reduced- |^ 



MANAGING RANGE AND HERD 



EXAJffiLE OF ENERGY SAVINGS THROUGH 
CHANGING SUPPLEMENTAL FEEDING OF BEEF 
COWS 



$170.50 ta $293.92 
in iBnergv saved per 



year per 300-cow 
beef cattle herd 



Jli^ of 'the fossil fuel used -in beef 
cattle production is used in getting 
supplemental feed to cattle on the 
.range. ^ - 

. To save fuel/ operators may limit range 
feeding to every other . day, using salt 
^to limit consumption of concentrates *^ 
or us iiffe supplements designed for free ^ 
choice feeding, ^f self-limiting dry 
.. concentrates are fed, the operators 
; .TO invest in self-feeders, 

but the savings in fuel and labor 
would eventually offset this. 
' ■ - ..' 
AB>n exampleV av300^icow beef cattle 
pperator '^in the Sbuthwest High Plains 
; of Texas may feed 1.56 pounds of 41 
: ' pfercent cottonseed cake per mature 
animal each day for 120 days this 
winter. This requires about 274 houts 
of pickup useV ^Sihce a^ 3/4- ton pickup 
can carry 'the 1,1^^ of feed every 

Qther day almost' as'^eas the 560 

. ,PQunds every day,, the 'potent ial' for 
■savings, in fuel is, ^considerable. 

Adding 9ne-h^f pound of salt for each 
pound^af meal results in the pickup 
being something less than half loaded . 
If- the rancher changes his self feeders 
so that the feeders will hold a full 
pickup load, he can reduce his feeding 
trips from 120 to 50. 

A 1.5-t:on truck equipped with a tank 
could dispense enough liquid feed in 
*fouf '' trips to supply the supplemental 
; f eed requirOTe of the breeding herd 
for i ^onth,' rather than making, a trip 
out to feed every day. Each rancher 
must figure whether the differences in 
the cost of these feedstuff s will be 
offset by his fuel savings. 



Calculations 

Feed concentrate's every day for 3 
-months: 2.28 hours per day x 120 days 
X 2>5 gal per' hour « 685 gal 

Feed every other day ; ' 
2.5 hours per day x 60 days x 2.5 gal 
per hour. = 375 gal 
. Gasaline saved: 685 gal 375 gal- = 
310 gal ^ \ • V 

Load self-feeders as required : 2.28 
hours per load x 50 loads x 2.5 gal 
per hour = 285 gal ' 
Gasoline saved: 685 gal - 285 gal = 
400 gal* 



Feed liquid feed for '3 months : 

5.02 hours per day x 12 days x 2.5 gal 

per hour =150.6 gal . . 

GasoUnie saved :.^ 685 gal - 157.6 gal = 

534.4 gal : / • ' ; 



Gasoline: Savings at Various Prices 

Regular Bulk Delivery 

Cents/gal 50$ 55c 60c 65c 

Annual $155.00 $170.50 $186.00 $201.50 
savings 

(feeding every 
other day) 

Annual $200.00 $220.00 $240.00 $260.00 
savings 
(using self- 
feeders) 

Annual $267.20 $293.92 $320.64 $347.36 
savings \ 
(using liquid *V ' J 

supplement) ^ 
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MANAGINO lANGE AND 



E3CAMPLE OF ENERGY SAVINGS -^FROM TWO 
GRAZING SYSTEMS 



- * . ■ 

Yearlong grazing of livestock herds on 
the range Is a common practice In the 
Southwest/^ Range can be Improved by 
deferring use of particular pastures 
during the growing seasons. An addi- 
tional benefit Is savings In laror and 
pickup operating expenses associated 
with swplemental feeding. While a 
' reductdi<>n In livestock liinibers may be 
required at the outset to avoid over- 
grazing , stocking rates can be Increased 
over time as range condition lmpr9ves 
over the orlg:(.nal grazing^ system^ 

Let's examine two types of deferred 
grazing, to show the fuel savings. The 
first Is. a four-pasture deferred- 
rotation grazing system, and the secbnd 
Is the one-herd , high Intensity, low 
frequency (HILF) grazing system. 1 

A i300-cpw beef cattle herd In the 
Southwest High Plains of Texas encom- 
passes^ 8,928 acres. Pastures are , ^ 
stiff Iclent in number and size to allow 
at least three dispersed sets of four- 
pasture deferred-rotation grazing 
systems. By coifcentratlng the breeding 
herd into three pastures for shorter 
periods rather than lu all pastures 
yearlong, pickup use in supplemental 
feeding, and livestock supervision and 
.handling can be reduced considerably. 

By opening adjoining pasture gates, 
the ranch can be combined into a 6- 
pastiire operation for HILF grazing. 
The entire beef cow herd can be grazed 
in each pasture for 4 weeks before 
moving them to the next pasture, thus 
providing periods of deferment. This 
offers an opiportunity to feed cattle 
1^ winter and 

ta oversee them in one pasture at a 
time. Pickup fuel used in distributing 
feed and in supervising and handling 
cattle can be reduced significantly. 



$245.00 to $493.35 year per 300-cow 
in jenergy saved per ^§ef cattle herd 



Calculations 

Herd dispersed over entire ranch ; 

Feeding: 2.28 hours per day, x 120 days 
X 2.5 gal per hour =» 685 gal of gaso- 
line 

Supervision and handling: \\tl hours 
per day x 365 days x 2.5 gal per hour « 
1,112 gal of gasoline 

Total gal of gaspllne: 685 ga]^+ 1,112 
gal « 1,797 gal 

Four-pasture deferred-rotation grazing 
system : 

Feeding: 1.71 hours per day x 120 
days X 2.5 gal of gasoline per hour « 
512, gal of gasoline 

Supervision and hiandllng: .92 hours . 
per day x 365 days x^2.5 gal per 
hour « 840 gal of gasoline 

Total gal of gasoline: 512. gal + 840 
gal » 1,352 

Gasoline saved: ^ i;797 - 1,352 » 445 gdl 

HILF grazing system : / 

Feeding: 1.14 hours per dayx 120 dkys 
X 2.5 gal per hour « 342 gal of gaso- 
line 

Supervision and handling: .61 hours 
per day x 365 days x 2.5 gal per hour 
558 gal of gasoline 

<. 

Total gal of gasolinej^ 342 gal + 558 
gal * 900 gal of gasoBcne 

Gasoline saved: 1,797 gal - 900 gal « 
897 gal 

(continued on page 23) 
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V Gasoline Savl nga at Various Prices^ 

Regular Bulk Delivery- 

Cents/gal 50c 55c 60C 65c 

Four-Pasture Deferred Rotation 
Grazing System 

Annual $222.50 $244-75 $267.00 $289.25 
savings 

HILF Grazing System v 

Annual $448.50 $493.35 $538.20 $583.05 
savings 



Monenerg]^ Costs: If fencing Is already 
adequate, fuel savings are a net gain. 
In addition, the four-pasture system 
saves $124 In truck repalVs and lubri- 
cation plus ^$400 In labor at $2.25 per 
hour. HILF saves $250 In truck costs; 
• $809 In labor at $2.25 an hour. 
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MANAGING RANGE AND HERD 



•EXAMPLE OF ENERGY SAVINGS BY CHANGING^ 
TO A LOW-VOLUME ^APPLICATION OF / 
HERBICIDES TO CONTROL BRUSH \ 



Brush and other noxious plants compete 
for water, soil nutrients, light, and 
space with range ^nd pasture forage 
plants.. Heavy infestations of brush, 
such as. mesquite, white brush, and 
scrub oak have ^reduced range-carrying 
capacities to the point that ranch 
operators must control brush or reduce 
stocking rates. Aerial applications 
of herbicides are used . The material 
usually is mixed with diesel oil or 
diesel oil and other carriers such as 
water. This prac-tice of using carriers 
extends the herbicide more uniformly 
over the treatment area . and facilitates 
adherence' of the herbicide to plant 
leaves for increased effectiveness. 

A 300-cow beef cattle ranch in Southwest 
Texas -has a mesquite infestation. Part 
of the ranch is sprayed each year. 
Deferment of grazing usually follows 
brush control treatment, so one pasture 
may be treated and rested before another 
one is treated. The rancher would 
spray 744 acres, one of his 12 pastures, 
each year. Ex|teriments show that the 
amount of carrier can be reduced from 
5 gallons per acre to 1 gallon per 
acre without reducing the coverage or 
the effectiveness in brush kill 
appreciably. Reducing diesel oil used 
as a carrier 'saves toth diesel oil and 
flight fuel used in herbicide applica- 
tion. While this is a custom operation, 
the savings here are reflected in the 
custom rate charged. 



$1,357.06 in energy < pet 300-cow beef 
saved per year cattle herd 

Calculations j . 

Spray mesquite with fjjlfe carrier : 

5 gal diesel' oil^ per iacre^ x 744 acres = 
3,720 gal of diesel ^ 

.14 gal aviation gasoline per acre x 
744 acres = 104.16 gal ^ 

Spray mesquite with low-volutne carrier ; 

1 gal diesel oil per acre x 744 acres = 
744 gal o£ diesel ^ ^ 

.10 gal of aviation gasoline per aicre-: 
7ff4 acres = 74.4 gal of gasoline 

Fuel saved :^ 3,720 gal of diesel^- 744 
gal of diesel = 2,976 gal of diesel 

104.16 gal of 'gasoline - 7.4.4 gal bf 
gasoline = 29.76 gal of gasolines ' 

Energy Savings at Various Prices 

Diesel Fuel . . * 

Gents/ 40c 45c . 50c 55c J 

sal ^ . 

Annual $1,190.40. $1,339.20 $1,488. 00.$1, 636. 80 
savings 

Aviation Fuel . ' ^ 

Cents/ 55c 60c 6^9^ 70c 

gal ' 

** 

Annual $16^.37 $17.86 $19.34 $20.83 
savings ' 

Total $1,206.77 $1,357.06 $1,507.3^^ $1,657.63 
annual ; . 

savings » 



SAVINO BranGY.lN LIVESTOCK OPBUTIONS 



, VBrqn.ATING AND HEATING 

In most beef cattle and sheep operatrons, 
little or no mechanical ventilation. or 
supplemental h^at Is required. But In 
some of th'e new confined housing systems 
the energy requirement Is high I Heat- 
ing, and ventilation are large energy 
iiisers In confinement l^og production, 
especially for farrowing houjses and 
nursery buildings. The electrical 
power needed to ventilate a total con- 
finement f arrow-to-finish hog facility- 
producing 1^600 head a year In the 
central Corn B^t Is about 55,000 
kilowatt-hours a year. Heating for 
the farrowing house and nursery build- 
ing requires about 2,100 gallons of LP 
gas plus 3,700 kilowatt-hours of 
electricity to operate heater fans and 
heat iaipps. . - 



Operation 

■ ■ * ' ' * 

Ventilation of a livestock building 
helps to remove both heat and moisture. 
During the summer, heat removal is the 
major concern. In the wiiiter, moisture 
removal takes precedence. Because of 
heat loss through the walls and roof 
and cold Incoming fresh' air, supplemen- 
tal heat may be peeded. This causes 
cpndensatlon to form In the building. ' 
insulation reduces heat loss and, thus 
will reduce supplemental heat needs. 
A general rule:/ If you ventilate. 
Insulate. 

Fans used in livestock buildings are 
rated by the cubic feet pf air they - 
move per minute. Most are run by 
electric motors, and many have two or 
more speeds. Fans should be , operated 
only when necessary. Ventilating fans 
usually are controlled' by a thermostat 
which turns on the fans whenever the 
barn J^emperature goes above a set level.. 



Maintenance / ' ' 

Electric fan motors should be checked 
arid oiled regularly. They are probably 
run mor)^ hours thanjany other electric 
motor and receive less attention. Clean- 
ing off, dusted oil that builds up on 
the fan blades will save 5 *to 10 jper- *' 
cent on energy in winter months, and. 
help fans move more air .in th'e summer 
'months. Cleaning of the louvers; to • 
make them operate more smoothly and ' . 
accurately Will improve a fan's 
efficiency^ 

Supplemental heat may be provld.ed by 
gas or electric heaters. Fired heaters 
need routing checkups, just like- any 
furnace. Turning off the whole* system, 
pilot light Incluj^ed, will' save energy 
in the summer. In damp locations con-* 
slder possible corrosive effects of 
leaving th&Tpllot light off fqr extended 
periods. Cleaning of filters ^and/ air . 
vents will improve the heating unit's 
efficiency. Resistance electrical 
heating is usually more expensive than 
fired heating for large ar^as. 



Planning 

Planning a new facility? Look carefully 
at the ventilation and supplemdhtal 
heating needs. Warm confinement bams 
may provide a better environment for 
feeder cattle than cold barns. However, 
the cost of power to ventilate and heat 
will more than offset any advantage of/- 
warm, confinement . Hogs benefit greatly 
from proiJer control of temperature and 
ventilation. Bot^^ heating and ventilation 
should be top priority items, in planning 
a hog production facility. 



If a new facility includes\ Ventilation 
by variable speed fans, chAck to mkke 
sure the fan is controlled by a solid 
controller rathier than a straight 
resistant unit. The motor controlled 
by a straight resistant unit wastes 
energy at low speed. 



Insiiiatiotit . * ,y 

The tabulation on page 27 provides / 
information on the insulating valhe of 

various material. V 

'■■ • .■ ^ . ■ ■• ' 

An R-valueof 12-14 is recommended for 

^ walls and 16 or more for tlhe «» 
(celling. ' \ 



The R-value df a material is a measure 
of its capacity to resist heat flow. 
Figure. 3 and the tabulation on page 27 
present the relative Revalues of a 
number of commonly used construction 
and insulating materials. The insula- 
tion "value of some of the materials is 
greatly reduced by moisture; thus it 
\s important tha't a proper vapor barrier 
be ihstall"ed to prevent the moisture 
in the bam < from penetrating the * * 
insulation. The'Vapor barrier should 
allow'less. than 1/2 perm of moisture 
vapot tp pass through the material. 
• (A perm is the amount of moisture vapor 
in grains that will pass through a 
square foot of material in i hour when 
the pressure difference Is 1 inch of • 
mercury.) 
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Figure 3. HELATIONSjBlP BETWEEN THERMAL 
\ « RislSTANdE/ R-VALUE. AND THICK- 
NESS OFI^lMTlON FOR CERTAIN 
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Figure 4 CLIMATE ZONES 

OF THE UNITED STATES 



Insulation Value of Materials 








Thickness 


Resistance 


Material ' i 


(•inches) 


rating (R) 



Air space, encloised by ordinary materials 
A^i: space, aluminum fojtl one side 
. .Air space, aluminum foil both sides 
Surface film, inside, nonref lective 
. (gen. val.) 

Surface film, inside, reflective 

Surface film, outside, 15 raph wind 

Asbestos^cement board 
' Cypsum Iwaird or sheet rock. 
'■<'''^i^^^^'''}3^^4 or sheet rock 

Plywood 

Plywood 

Plywood 
:. Hardboard 

Insulation board, sheathing regular density 
Blanket insulation, mineral (rock) wool, or glass 
-Loose fill insulation, wood fiber 
Loose fill rock wool or glass wool 
Loose fill, vermiculite expanded 
/Sawdust or shavings 
.. Foam insulation, expanded po^yure thane 

Foam insulation, expanded., polystyrene extruded 

plain 
Common brick 

Pace brick » 
Clay tile 
Clay tile 

Concrete blocks, regular 

Concrete blocks, lightweight 
. Concrete, r^gjular 

Sheathing' or flooring, softwood 

Sheathing or flooring, hardwood 

Drop siding, 1x8 

Bevel siding 1/2 X 8 
y Bevel palding 3/4 x 10 

Building paper 

Bu4^^^ I 

AaplMilt shingles, 3 tab 

Woof* shingles, 7-1/2 inc^ 
;lfetal roofing 

Window, single glass 

Window, single glass with storm sash 
^Polyethylene vapor barrier 

Rolled Sid e wall curtain 



3/A - A 


1 


U. 91 


3/A - A 


^ • 1 / 


3/A - A 

,' 




0.61 
1.10 
0 17 


J/8 




0.03 


3/8 




' 0.32 


1/2 




0.A5 


1/A 




n n 

U. 


3/8 




0.A7 


per inch 






i/'s 




0 . 09 


1/2 




1 .32 






3.70 _ 


Der inch 




3.33 


per inch 




3 . 70 


^per inch 




2^.13 


per* inch 






per inch 




D. 25 


per inch 




A.OO' 


A 




0.80 


A 




O.AA 


A 




1.11 


8 




1.85 


8 ^ 




1.11 


8 




2.00 


8 




Q 0|i6A 


3/A 




0.9A 


3/A 




0,68 


3/A 




, 0.79 


3/A 




■ 0.81 
1.05 
0.06 


3/8 




'-Mjl^. 0.15 






3/8 




O.AA 

0.87' 
Negligible 

0.10 

1.5A 
Negligible 
Negligible 



gmplled f rom^RAE Handbook of Fundan.enra1 b. American Society of Iteatln^. Ref;iSJatlo;/a;d m"* 
S^dLlS rr?' 1972 ed...pp. 357-36A. Jennings. Burgess H? and Samuel"? iewS Mr 

S 9";S?"l52-lgr '^'"'''""" - "'^'"'^'^^ in'—^onal Textbook Co S^Snio^TPa.. 



VBNmATING AND HBAUNG 



EXAMPLE OF ENERGY SAVINGS BY SHUTTING 
OFF PILOT LIGHT OKT SPACE HEATER 



$14. 00. in energy 
saving per 



summer season 



The pilot* light* on your space ^heater 
burns. 5 or more gallons of LP gas per 
month. This energy is not wasted ^in 
the winter months when you need the 
heat, but it is in the summer. 

The whole system can be turned off by 
shutting off the valVe between the? 
storage tallk, and the gas line leading 
to your space heater. 

One farmer reported a monthly LP gas 
bill of $5 to $6 in the summer before 
tu^ntting off his entire space heating 
system, pilot light included. After 
shutting down the entire system, his 
bill was zero. 



Carculations 

5 gal of LP gas/month x 7 months « 35 
gal of LP gas 

35 gal of LP gas x $.40/gal » $14 



Dollars Saved at Various LP Gas Prices 

Cents/gal 35c .40(f 45(f 50c 

Annual $12.45 $147^00 $15.75 $17.50 
savings 



venhlahno and hbaiino 



EXAMPLE OF ENERGY SAVINGS BY INSULATING $1,276 in energy versus no insulation 

A FARROWING HOUSE " savings through of a 40-crate 

proper insulation farrowing house in 

■ Illinois 



Insulation will keep a farrowing house 
warmer in winter and cooler in summer. 
This will cut supplemental heating 
needs and reduce ventilation requiije- ' 
ments. 

Adding insulation to existing walls is 
difficult, and in some cases Impossible. 
In new buil.dings adequate insulation 
should be put into the walls. Insula- 
tion to an "R" value of 12 to 14 is 
recommended. Storm windows. or plastic 
cover 8 . on windows will approximately / 
halve the heat loss th^^tigh windo^Js. 
Seal cracks around wln^bws and doors ' 
for added protection. The ceiling of 
existing buildings tan, usually be 
Insulated with little difficulty. The 
ceiling should *be insulated to an "R" 
value of 16 or more. 

Inmost buildings the floors are of 
concrete slab» and no insulation can 
be added. When building a new struc- 
ture, use crushed rock or other sub- 
stance that will add dead air space 
below your floors to act as insulation. 

•A 40-crate; (26 x 120 feet) uninsulated 
farrowing house will require nearly 
twice ^itQjguci^Tieating and cooling as 
one that is properly insulated . In 
Illinois, the heating of an uninslated 
farrowing house would consume about 
, 2,400 galloha of LP gas during a ^ 
■ typical winter season arid as many as 
5,800 kilowatt-hours of electricity 
for heating. Adequate ventilation 
could take as much' as 34,000 kilowatt- 
houre. \Proper insulation could cut 
^he amodnt of gas and electricity 
needed in half. 

The cost involved in insulation is 
substantial. It can be a dollar or 
more per square foot of floor space. 



Caicula-tiona ' * 

2,400 gal of LP gas x .5 saved » 1,200 
gal LP gas saved 

5,800 kWh X .5 saved = 2,900 kWh saved 

3,400 kWh X .5 saved « 17,000 kWh saved 

2,900 kWh saved + 17,000 kWh saved = 
19,900 kWh saved 

1,200 gal of LP gas saved x $.40 per 
gal $480 / 

19,900 kWh saved x $.04 per kWh » $796 
Energy Savings at Various Prices 
Electricity 

0 

Cents/kWh. 3c 4c 5C 6o 

Annual $597 $796 $995 $1,194 
savings 



LP Gas 

Cents/gal 35c 40c 45c 

Annual $420 $480 $540 
savings 



50c 
$600 



Total $1,017 $1,276 $1,535 $1,794 
annual . 
savings . 

Nonenergy Costs: One has to buy ad- 
equate insulation. It will cost $3,000 
to $3,500 to do the job for a 40-crate 
farrowing house. Annual overhead cost 
will be $468 to $5,70 if you assume a 
10-year life and 10 percent interest — 
a net ca^t advantage of $706 to $808 
per yeaf ^Ifor 5;^per, insulation . An 
added bene^^j^^ moire effective summer 
ventilati<^^P^ , ^ . ' , 
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EXAMPLE OF^ENERGY SAVINGS IN COLD VERSUS 
WARM COJIFINiaMENT BARNS FOR CATTLE ^ 
FEEDING ^ 



Total confinement has^ some advantages 
over feeding beef cattle in shed-and- 
lot or open-lot system. y Warm barns 
are fully enclosed with most of the 
ventilation provided by fans. Cold 
confinement barns are full roofed, but 
are open on the sides except for drop 
curtains to shield cattle from /the wind. 
Ventilation fans are not necessary in 
cold barns. Animals do better in warm 
bams. 

However, gains are not dnough to offset 
the added cost of the warm building, 
especially the pow6r required for 
ventilation. Winter, ventilation rcH 
quires air movement of at least io dubic 
feet per minute per animal while summer 
ventilation needs are "a minimum of 
1,200 cubic feet per minute per animal 
plus pit fans. V Wi1^ilf-:2^0^-^head;^ 
confinement cattle bam, vfintilation 
requirements will average about 30,000 
cubic feet per minute for the year.- 

• . < ■ . J'y- ' ■ ■ ■ 

Fans differ as to the amount of air 
they will move, but for estimating 
purposes a 1.0 horsepower fan operating 
at 0.1 inches of. static pressure can 
)f be credited with io, 000 cubic feet per 
minute. Thus, the equivalent of a 1.5 
horsepower fan wdiild be' needed year- - 
round for & 2007head warm confinement 
bam. That trinslates into 13, 140 
horsepower hours or 24,178 kilowatt 
hours— -more if thermos tat-^c on trolled 
motors, are used during wirfter when 
less air movement is needed. ^ 

Supplemental heat is needed tb maintain 
condensation '.'control at tempei^atures 
belo;w lO^F, If indoor conditions are 
to be maintained above 35<>F. Supplying 
the recoimnended 400 British thermal 
unit^ per hour , pet/knimal ^f 30 days 
. in a moderate clftaate ji^ou^ take 626 
galions of LP gas; 

■■ ■■ ■■ ■ - ; 'v.'. r. . , 

•■y.v- ■■ ■ ■ . 



$1,217*52 in energy confinement bam 
savings for a cold with capacity for . 
versus a warm 200 feeder cattle 



'p- ' . ■ - .. . 

Calculations 

Cost to heat a warm T)arn ; 

400 Btu/hr x 24 hr x 30 days x 200 
head - 57.6 million Btu ♦ 92,000 Btu - 
626 gal LP gas. 626 gal LP gas x $.40 < 
$250.40. 

Cost to ventilate a warm bam : 

Average air movement per animal - 150 
cubic ^feet per minute 

200 head x 150 cubic feet per minute , 
per head - 30,000 cubic feet per minute 

Output of 1.0 hp fan - 20,000 cubic 
feet per minute 

1.5 hp X 365 days ^x 24 hours - 13,140 
horsepower hours 

13,140 hp hours x 1.84 kWh per hp - 
24,178 kWh 

24,178 kWh x $0.04 per kWh - $967.12 
Cost to heat and ventilate a cold bam : 
none 



Energy Savings at Various Prices 

, jiP Gas ' > 

Cents/gal* 35c AOc A5c 50c 

Annual $219.10 $250.40 $281.70 $313.00 
savings , , 

Electricity 

Cents/kWh 3.C Ac 5c 6c 

Annusl $725.34 $967.12 $1,208.90 $1,450.68 
savings 



Total $|44.«4 $1,217.52 $1,490.60 $1,763.68 
annual 
savings 



Nbnenergy Costs S A cold confinement 
bam for 200 feeder cattle will cost 
abqut $10,000 less thafa a warm barn. 
Annual costs for the cold bam are 
$1,500 less than for the warm bam in 
addition to reduced energy costs. 

. Source.:^ Beef Housing. and Equipment 

Handbook, MWFS-6, Midwest Plan Service, 
N Iowa State Univ., Ames, Iowa, 1968, p. 9. 
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Example* of ene^fty s avlnj* : , ReljL"»iLLPl A^i?J!i^iL^"J.lK^lV« 
' (All castfl^ar^ figures at 4 ccntsVpor kl low.^ti-liour . 
The anminl ,savln>;«. inoludo normal ballast Iosh.) 



Area • • * Re lamp f foni 

12 Kours daily use 



Night 'light 



6 hours dkily use 
CKitside lighting 



3 hours daily us e 

Farrowing house 
(20 5 rate): , 

2 ho.urs daily use 

Nursery 
, (1,000 ft2) 

■ Hog l^rn 

(3,000 f t2) 

Feed house 
(1,000 ft2) 

1 hour daily use 

<3attle shed 

(3,000 ft2) ' 

Hay shed 

(3,000 ft2) . 

Shop / 



2 300-\^«tt: 

incandescent 

floodlights. 



1 200-watt 
incandescent 



8 100-watt 
incandescerlt 



6 100-watt 
Incandescent 

16 100-w^tt 
incandescent 

}. 100-watt ^ 
incandescent 



6 100-watt 
Incandescent 

3 150-watt 
.incandescent 

4 100-watt 

^ incandescent 



To 



1 250-watt 
^ mercury vapor 



i 100-watt 
mercury vapor 



4 40-watt 
.fluorescent 



3 40-watt' 
fluorescent, 

8 40-watt 
fluorescent 

1 20-watt 
fluorescent 



3 40-watt 
fluorescent 



1 175-watt 
.mercury vapor 

2 40-watt 
fluorescent = 



$59.96 

$7.96 

$25.68 ' 

$12.24 
$34.2>4 
$2.20 

$6.42 
$3.85 
$4.28 



ApprQximato 
investment 
nec es fl a r y 



$115 to $130 

$50 to $70 

$40 to $48 

$30 to $36 
$80 to $96 
$8 to $10 

$30 to $36 
$65 to $80 
$20 to $24 



Note: Some of the relampings are not economical at current prices. These were included 
to give information that c^m'^be used in planning for the needs of future building or 
remodelings. Also, the life of fluorescent and mercury and sodium vapor lamps is much 
longer than incandescent lamps. However, fluoresceiits do not work well in cold barns. 



SAVINO IN LIVBSTOCK OPERATIONS 
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Try to cut lighting costs by a fourth. 
While they are a small part of a live- 
stock producer's total electric bill, 
the savings can be worth the effort. 
A 15b-watt bulb left on overnight (12 
houfs) consumes 1.8 kilowatt hours, 
and this adds up to several hundred 
kilowatt hours or $20 to $30 in a year. 

Use the lowest possible bulb wattage. 
Clean light fixtures, and eliminate 
unnecessary lights to reduce lighting 
bills. loside, fluorescent bulbs pro- 
vide four times the light of incandes- 
cent bulbs. Outside, where possible, 
use a mercury vapor lamp to provide 
twice as much light as an incandescent 
lamp per unit of energy used. Sub- 
stitution of one 3^TO-watt incandescent 
bulb for two 60-watt bulbs generates a 
16 percent energy saving and provides 
approximately the same number of- lumens. 



Units used to measure lighting are 
lumens, watts, foot candles, and hours. 
The light output of a bulb is measured 
in lumens,, and the amoun^t of electricity 
consumed in watts. A foot candle indi- 
cate© the lumens that fall on 1 square 
foot of surface. The life span of a 
bulb is measured in hours. Some of 
this information is printed on the 
light bulb package. A comparative 
reading of these packages may reveal 
that one kind of biilb has a longer life 
than a "soft" or tinted, incandescent 
bulb of the same wattage. 
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Table 5 — Comparison of characteristics of lamps 



Type 
of. 
lamp 


Size 
by 
watts 


Average 
output in 
lumens 


Average 
hours of 
life 


Average ™ 
lumens per 
watt 1/ 


Incandescetit 
(standard) 

V. 


25 . 

40 

60 
' 100 
150 
200 
300 


225 
430 
810 
1,600 
2,500 
3,500 
5,490 


750 

to 

1,000 2/ 


9 
11 
14 
16 

17 i 

18 

18 


Fluorescent 
(standard) 


15 • 

20 

^0 


660 
1,000 
3,200 


18,000 


34 
40 
60 


' ■■ - . 

' Mercury 
(clear) * 

o 


75 
100 
175 
250 
400. 
700 


2,800 

3,800 

7,500 
11^600 
21,000 
39,000 ^ 


•24", 000 

* 


40 
45 
50 


' Metal halide 


175 
400 
1,000 


12,000 
' 34^000 
95 , 000 


'15,000 


( ■ 
75 


Sodium 
(high-pressure) 


' 250 
400 
1,000 


25,500 * 
47,000 
130,000 


f ■ . 

16,000 


♦ ■ 

100 



^1^/ Includes ballast requirements, • if necessary; rating not available 
for all size and types of lamps. 

2^/ Longer life lamps (up to 3,500 hours) are available at a high 
initial cost. They produce 10-15 percent fewer lumens "per watt . 

Source: Campbell, LowelL and Henry M. Cathey, "Outdoor Lighting Has 
Many Roles," 1973 Yearbook Agriculture , USDA Yearbook Separate No. 3854 
p. 190- . 



Before changing lighting, walk around 
facilities, both indoors and outdoors. 
Note the areas which appear over- or 
under-lighted. An individual evaluation 
of the amount of light needed may be 
adequate. To be more accurate, use a 
light meter. With the aid of a simple 
light meter and the tabulation below, 
you can match the amount of light 
provided to specific tasks to be 
performed. 



Two simple rules will help one to use 
a light meter and the above tabulation 
more effectively/ 

1. To obtain an accurate measure, hold 
the light meter 30 inches away from a 
wall and 30 inches from the floor • 

2. Also, try to determine the age of 
the bulbs in each area. If they are 
old, their, light will be weak and 
give an inaccurate indication of the 
lighting level when new bulbs are 
installed. 



Recommended Illumination Levels 



Area or visual task 



Foot candles 



Feeding, inspection, and cleaning 
Reading charts and records 
Clgse inspection of animals 
Washing and sanitizing utensils 
Preparing and processing feeds 

Livestock housing (heat detection, general .healtli) 
Machinery storage > 
Farm office ' 
General inactive areas (to discourage prowlers) 
Yards and paths \ 
Service areas (fuel storage, building entrances) 



20 
30 
50 
100 
10 
.7 
5 
70 
.2 
1 
3 



Source: Krewatiih, Albert V. , "Farm Lighting," 
Farmers Bulletin 2243rUSDA, Dec. 1969, pp. 10-12. 
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EXAMPLE OF ENERGY SAVINGS BY CAREFUL 
ATTENTION TO LIGHTING USE * 



$210.24 in energy 
savings per year 



by careful attention 
lighting 



One farmer reported a savings of 400 
kilowatt hours on his electrical bill 
vhen^hls hired man quit and he had to 
hire a different one. Apparently, the 
first hired Tnan had a hard time remem- 
bering to tiim off the lights. This 
400-kilowatt hour decrease may seemi 
like an unduly large amount, but when 
it la broken down to the amount of 
100-watt bulbs that Would have to be 
on , continuously, it is not unreasonable. 
Just six ldO-wat;t i^lhs being used 
continuously would co^syme 5,256 
kilowatt hours in a year. 

*See other examples of lighting con- 
servation on page 32. 



Calculations 

100 watts X 24 hours per day x 6 bulbs « 
14,400 watt-hours per day 

14,400 watt-hours per day x 365 days ♦ 
i,000 watts =» 5,256 kW 

5,256 kW X $.04 kWh = $210.24 pjer year 



Energy Savings at Various Electrical 
Rates 



Cents/kWh 3o 



40 



50 



' 60 . 



Annual $157.68 $210.24 $262.80 $315. 3^ 
savipgs * W, 



SAVING ENERGY IN UVBSTOCK OPERATIONS 




DRYING GRAIN 

Com harvest usually begins when grain 
moisture is 28 to .30 percent. By the 
end of the harvest season the moisture 
of^ corn in the field is usually around 
IS ^percent. Harvested com usually 
averages 23 percent nioisture content. 

Cora/to' be sold a:t harvest must be 
dried to 15.5 percent moisture or sold 
at a discount. To be stored on the 



farm, it is normally dried to 13 to 
15.5 percent moisture depending upon « 
how long it is to be stored. Usually, 
8 to 10, percentage points of moisture 
are removed from com during the 
drying process. 



Grain drying is too complex a process 
and done in too many ways to make a 
thorough set of recommendations here. 
Nevertheless, a few examples to show 
the possibilities for energy savings 

f 0115.3 
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DRYING GBAIN 



EXAMPLE OF SAVING ENERGY THROUGH THE $47.57 to $522.11 moisture/corn. 

FEEDING OF HIGH MOISTURE CORN 2/ net energy savings versus high temper- 

from feeding high ature drying 



■a. 

A 



A farmer harvests, dries, and feeds 
20,000 bushels of No. 2 corn each year 
to finish 350 steer calves to slaughter 
weight or produce 200 litters of hogs 
in a farrow-to-f inish operation. If 
he removes 9.5 points of moisture, from 
25 to 15.5 percent moisture, he starts 
with about 22,660 .bushels of wet corn. 

If he uses a batch-rin-bin drying system, 
he has $24,850 invested In equipment . 
with an annual cost of $2,955 for this 
fixed investmentf^ The operating costs 
for this system^re $2,753 of which LP . 
gas is $1,507 (O'^0175 gallon of LP per 
point of moisture removed at $.40 pe^.v 
gallon of LP) and $f227 is for electri^^' 
city (.15 kilowatt/ hour of electricity V^* 
per bushel for theVdryer and .1 ' / j 
kilowatt hour per biishel for aeration"^ 
during storage). T;fie total aniiual 
costs of No. 2 com for this system is 
$.285 per bushel. 

As long as thk com is going to be fed 
to cattle or hogs, drying is not the 
only preserving method one can use. 
High moisture corn can be placed in an 

ir-tight storage structure and pre- 
served through fermentation. Propionic 
acid allows preservation of high ' 
moisture corn without fermentation. 
The animals will gain the same no matter 
which preserving method is used. 

2/ Material for this example was 
provided by Julius Edwards from his 
Master^s thesis, "Economics of Energy 
Use Under Selected Alternative 
Technologies for Illinois ►Hog Produc- 
tion," Univ. of Illinois. 



For an oxygen-free fom storage jsyatem 
using a 25 by 65-foot upright silo, the 
investment costs are $38,610 for equip- 
ment with an annual cost of $4,184 for 
this fixed investment. The operating 
costs are $1,476 of which dlesel fuel 
is $70 to operate the tractor-powered 
blower for 45.7 houts^ The total 
annual costs per bushel equivalent of ' 
No. 2 com for this system is $.283. 
Cost of the two systems are essentially 
the same, but drying takes $1,734 of 
the energy arfnually; the high moisture 
system, $70. A price for propionic 
r acid of $.36 per pound makes acid ' 
k treating of com much more expensive 
^'than drying or fermenting the cori;i. 
/however, acid treating can be used with 
many exls t ingest orage stmj^^ , .... 

farms axtd may be'*J\i8tifiable under ''some * 
conditions such as a ^shortage of gas. . 
Also acid-treated corn may be sold to 
another farmer for feeding more easily 
than fermented com. 

A farmer can reduce energy use by feed- 
ing high moisture corn. However, he 
may reduce flexibility in marketing 
his crop, cmay create complications in 
ration formulation, and may precipitate 
changes in methods of feeding. Weigh 
the options carefully before making a 
change. . f- 

• (continued on page 38) 
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: - Calculations 

^Hlgh temperature drying? 

25 percent beginning moisture com - 
15.5 percent ending moisture corn - 
9.5 percetftage points of moisture , 
removed. 

\ 9# 5 percentage .points of moisture re- 
moved X 0.0175 gal of LP gas per 
^; percentage point of moisture removed x 

: 22,66J3 bu of 25/percent corn - 
3,767.225 gal of LP gas. 



3,767.225 gal. of LP gas x $.40 per gal 
of LP - $1,506,.89. 

(0.15 kWh of electricity for dryer + 
0.1 kWh of electricity for aeration), x 
22,660 bu of 25 percent corn - 5,665 kWhi 

J' '• 

5,665 kWh x $.04 per kWh - $226.60 . • * 
Oxygen-free storage 



45.7 hours needed to^flll silo x 3.4 
gal^of dlesel consumed by a 50-hp 
tradtor operating at full power ■ 
155?38 gal of dlesel. 



155 
$69 



38 gau of dlesel x $.45 per gal 
92. 



Costs and Savings at Various Energy Prices 



Cents/gal 35^ 
Costs $1,318.53 



Hlgh-Temperature Drying 

LP Gas 
40c * 45c 
$1,506.89 $1,695.25 
. Electricity 
Oents/kWh 3c 4C 5c 

Costs $ 169.95 $ 226.00 $ 283.25 

$5,707.49 $5,992.50 



Annual $5,462.48 
drying 
costs 



Cents/gal 40c 

Costs $ 62.15 

Annual $5,652.15 
oxygen- 
free, storage ^ 
costs 

Net; -$ 189.67 
savings— 
drying versus 
oxygen-free 
storage 



Oxygen-Free Storage 
Diesel Fuel 



45c 
$ 69.92 
$5,659.92"^ 

$ 47.57 



50c 

$ 77. 

J5,667.69 
$ 284.81 



50c 
$1,883.61 

6c 

$ 339.90 
$6,197.57 



55c 
$ 85.46 
$5,675.46 

$/ 522.11 
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DIYING GRAIN 



EXAMPLE OF SAVING ENERGY THROUGH BETTER 
PLANNING OF THE. CORN HARVEST PROGRAM 



Corn that has matured can be handled by 
modern combines when the moisture level 
is as high as 30 percent, but kernel 
breakage is high and harvesting losses 
are increased. One might profitably 
delay harvest a few days. During the 
early fall, temperatures are usually 
rather high. The rate of field drying 
is also high. Delaying harvest for a 
week or 10 days may mean harvesting 25 
instead of 30-percent moisture corn. 
With a relatively small crop, most 
producers can wait awhile and still 
get the crop into storage well before 
bad weather and the high loss period 
that occurs later in the year., Even a 
. 2-row com combine can harvest' 20,000 ^ 
bushels of com from land yielding 100 
bushels per acre in just abouCbtwelve 
10-hour days. ° 

Most of the corn on a farm will be 
harvested at the sam^ moisture content. 
Waiting a week or 10 days, howevier, 
can well mean that the fir&t 5,000 
bushels comes in at an average of 23 : 
instead of 28 percent moisture. It 
takes about 1.75 gallons of LP gas and 
•1.50 kilowatts of electricity to remove 
one point of moisture from 100 bushel^s 
of com in a high-temperature drying 
system^ Letting 5,000 bushejs of corn 
field dry an extra 5 percentage points 
can thus save you about 438 gallons of 
LP gas and 360 kilowatts of electricity. 
Also, the dryer com will combine with 
less damage and loss, and it will con- 
tain less trash and fines thereby 
reducing problems in storage. 



$190.20 In energy 
savings per year 
by delaying' com 
harvest and letting 



Iculations 



5,000 bushels of 
corn field dry 
another 5 percent- 
age pdints 



5 points X 5,000 bu x 1.75 Kal of 
LP gas « 438 gal 

5 points X 5,000 bu x 1.50 kWh « 
375 kWh 



Energy Savings at Various Fuel Prices ' 

Electricity 

Cents/kWh 3<f 4c -50 6C 

Annual $11.25 $15,00 -$18.75 $22.50 
savings ^ * 

LP Ga^ 

Cents/gal 35c 40c 45c 50c 

Annual $153.30 $175.20 $197.10 $219.00 
savings 

Total $164.55 $190.20 $215.85 $241.50 
savings 
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EXAMPLE OF SAVING ENERGY THROUGH 
SELECTING THE RIGHT SIZE OF STORAGE 
BINS FOR CORN « ^ 



$386 In net energy 
savings per year 
by varying ending 
moisture levels 



and storing 20,000 
bushels of corn 
in three* bins . 
instead of one. 



A 20,000 bushel bin plus perforated ^ 
floor and aeration fan presently costs 
about $12,000. Three 6,670 bushel bins 
similarly equipped cosif about $X5,000 
or $3,000 more. ^ - « 

The initial cost savings provide a 
strong inceritive for building lar^e 
grain bins, but they may cost more 
than smaller bins in extra drying . 
Qosts. . Corn to be stored through the 
hot summer months must be dried to 13 
or 14 percent moisture, or it may not 
keep. 

Corn can be stored satisfactorily at 
much^ higher moisture levels without 
either spoiling or Ffermenting if it 
can be kept cool. For example, corn 
containing 20 percent moisture can be 
kept in storage about 60 days if it 
can be cooled quickly to 45°F. This 
is easy> to accomplish with night air 
in the latter part of the harvest 
season in the Corn Belt.' The bin 
containing cool, high moisture corn . 
can then be fed, out before, warm weather 
comes. ' 



Several small bins rather than one 
large bin provide the flexibility to 
vary moisture content of corn according 
to use periods. Drying 20,000 bushels 
of No. 2 corn equivalent from an aver- 
age harvest moisture of 23.5 percent' 
(22,200 bushels of wet corn) to 14 
percent moisture for year-round storage 
takes about 3,691 gallons of LF gasMnd 
3,164 killowatt hours of electricity. 

Suppose instead one uses three 6,670 
bushel l^tis. Early harvest corn 
averaging 25 percent moisture is dried 
to 14 percent and put in one bin for 
summer feeding. Mid-harvest corn 
ayeraging 23 percent is dried to 18 
percent^ cooled as the season progresses, 
and kept for feeding in the spring, 
v Late harvest corn averaging 20 percent 
moisture is put in the third bin' 
-directly from the* combine, cooled. witH f 
natural air and fed during the winter. 
Aeration is necessary for all corn 
regardless of moisture or bin size. 



The three-bin system results Jin an 
annual savings of about $806 for dry- 
ing--l,856 gallons- of LP gas and 1,591 
kilowatts of electricity. Tlfe annual 
cost of the $3,000 additional invest- 
ment in smaller bins at 14 percent is 
$420. Ret gain for the flexible 
system is about. $386 a year.: 
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Calculations l^ijr < 

One-blh systeau , 

?0,000 bu of Np. 2 corn - 22,200 bu of 
iO.S^percent corn 

vAyerage* begli^^ - 23.5 

.Apercent-^-.-- ^ .;• 

Average ending moisture. - 14.0 percent 

Moisture removed : 23 . 5 to 14 .0 - 
9*5. points 

",-<■■ " • ■ ' . ' .. ■■ . 

9v5 points X 22,200 bu X 1.75 Ral 
LP per hundred bu per point » 3,691 
gal ' LP 

9^5 points X 11,200 bu X 1.50 kWh 
per hundred bu per point « 3,164 kWh 



Three-bin system : 

Summer: 6,676 bu No, 2 com » 7,560 
bu of 25 percent corn. 

Sprang: 6,670^bu No. 2 com « 7,360 
bu of 23 percent com 



Winter: 6,670 bu N6. 2 corn 
bu of 20 percent, com 



7,080 



Summer: 25-14 »_9 points (moisture) 

9 points X 75.6 hundred bu x 1.75 gal 
of LP per hundred bu per point » 1,191 
gal LP 

9 points X 75.6 hundred bu x 1.50 kWh 
per hundred bu per point « 1,021 kWh 

Spring: 23-18 « 5 points (moisture) 

5 points X 73.6 hundred bu x 1.75 gal 
LP per hundred bushel per point « 644 
gal LP 



Winter: No drying 

Total energy use: 1,835 gal LP gas 
and 1,573 kWh electricity 

Difference: 1,856 gal LP gas and 1,591 
. kWh of electricity : 

Added investment ^st: $3,000 addiAlonal 
for sm£U.ler bins x .14 investment ^It = 
$^20 , 

Energy savings: $806.04 - $420 = 
$386.04 per year 



Dollars Saved at Various Fuel Prices 
LP Gas 

Cents/gal 35$ 40<? 45<? 50<? 

Annual $649.60 $742.40 $835.20 $928.00 
savings ' ] 



Electricity 

Cents/kWh 3<? 4c 5c 6c 

Annual $47,.73 $63.64 $79.55 $95.46 
savings 



Total $697.33 $806.04' $914.75 $1,023.46 
savings 



5 ^points X 73.6 hundred bu x 1.50 kWh 
per hundred bushels per point » 552 kWh 
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SAVINGBNnGY IN OPEMATIONS 



nilOAIING Wrra SPRINKLERS 

Energy, demands for sprinkler irrigation 
can be high. Because of the avail- 
ability of water, either because of a 
permit allocation or its relatively 
low cost, irrigators may not always 
employ the best water managemeitt 
techniques. Many times too much water 



goes on a field only to run off or 
evaporate. Excess water pumping may 
be more expensive than many irrigators, 
realize. Irrigate strictly according 
to crop and soil needs to reduce 
annual water application and energy 
cost substantially without lower 
yields. High jrields of pasture and 
hay crops require supplemental \ 
irrigation throughout much of the 
Western half of the United States. 



Table 6 — Diesel fuel required per acre for 1 foot of 
water applied at various pressures 1/ 



Lift 
(feet) 


20 psi 


40 psi 


60 psi 


80 psi 


100 psi 












50 


15 


22 


28 


35 


42 


100 


22 


29 


36 


43 


50 


200 


37 


44 


.51 


58. " 


65 


300 


52 . 


59 ■' 


•66 


73 


80 


400 


68 




81 


•"•■88 


95 


500 


83 


90 - > ' 


•...96-#:.;V- 


' . ; i^ 4' 


111 



1/ One gallon of diesel fuel produces kbout the same 
work as 1.4 gallons of gasoline. 

Source: Energy Facts and Figures , EM-3943, Washington 
State Univ. , Pullman, Wash. , "Aug. 1975. 



Tabl^7"Kilowatt-hours per acre-foot of -water applied 
at varies pressures 



Lift 












(feet) 


20 p-si 


40 psi 


60 psi 


80 psi 


100 psi 



"---^Kilbwatt-hours- 



50 


192 


260 


350 


440 


510 


100 


280 


350 


440 


525 , 


600 


200 


. 455 


) 525 
700 


610 


700 


790 


300 


630 


790 


875 


. 950 


400 


800 


875 


960 


1,050 


1,120 


500 


980 


1,050 


1,140 


1,230 


1,290 



Source: Energy Facts and Figures , EM-3943, Washington 
State Univ., Pullman, Wash., Aug. 1975 
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nUUGATING WliH SPUNiOERS 



EXAMPLE OF ENERGY SAVINGS BY USE OF 
AUTOMATIC TIMERS ON IRRIGATION PUMPS 



Installation of timers to automatically 
switch off pumps can result in con- 
siderable energy savings. Not only 
does a timer eliminate the need to get 
up and turn off a pump during the 
inconvenient nighttime hours, but it 
^Iso decreases overapplication of water 
which can result in plant and soil 
damage, and wasted energy use. 

Consider a siliuation where the pumps 
run unnecessarily 25 hours a year be- 
cause there is no one to attend the 
cut off switches. On a medium pressure 
well (60 pounds per square Inch) and a 
200-foot lift with a system delivering 
500 gallons per minute, $53 in energy 
savings could be realized annually with 
a diesel pump; $56 with an electric 
pi^ap. 

The cdst :,df automatic jti^^ ranges from 
$9 to $31 plus ijafitallatibn Gos of 
$3 to- $5. ■ . 




$28.78 to $32.12 
in net 'energy 
savings per year 



Calculations 
Diesel-powered pump 



25 hours x 60 minutes per hour x 500 
g^l per minute ♦ 326,000-gaLi per acre 
foot « 2.3 acre feet 

2.3 acre f eet x 5l gait of diesel per 
acre foot X $.45 per gal of diesel = 
$52.78 - 

Net savings; $52.78 fuel savings - 
$24 timer andy^ ins tallat ion dost = 
$28.78 r 



Dollars Saved at Varioua Diesel Fuel 
Prices 



Cents/gar 




-""500 55c 



Annual $46. 92, $52. 78 $58.65 $(54.52 
savings ..^u 



Electri-c-povered pump 

2.3 acre feet x 610 kWh per acre foot x 
$.04 per kWh = $56,12 

Net savings: $56.12 electrii savings - 
■ $24 timer and installation costs « 
$32.12 



Dollars Saved at Various Electrical 
Rates 



Cents/kWh 3C 



4C 



5(f 



6C 



Annual .$42.09 $56.12 $70.15 $84.18 
'savings - 
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EXAMPLE OF ENERGY SAVINGS BY MAINTAINING $114.75 to $127.00 year per 40-acre 

IRRIGATION EQUIPMENT IN EFFICIENT in energy savings field 
CONDITION < ■ 




Keep irrlgatlj 
.repair. Che 
lines for 1 
ler noz2;|,e8. 
used for a time 



j^pment in good . 
lit>6» in the sprinkler 
Inspect your spr ink- 
enlarge after befing 
may apply water at 
a greater rate than, the soil can 
accept it. . Enlarged, sprinkler nozzles 
also shorten the distance water is 
thrown, overload the « pump, and cause a 
pressure drop^ that increases the drop-^ 
let size. Investigate the efficiency 
df the well. tJlogged perforations or 
water screen^ at the water bearing 
stratd may prevent water flowing freely 
into the well* 



Suppose th^t inefficiencies in the 
irrigation system due to lack of main- 
tenance fesult in a 5-percent increase 
in the workload of the pump. On a AO- 
acre field using a medium power system 
(60 pounds per square inch) and a 200- 
foot lift .delivering 30 acre inches 
per crop year, this can/Smount to over 
$100 per year .. 

Nonenergy Costs^ Cost of materials 
used in maintenance may well exceed 
energy cost savings. However, other 
benefits will accrue in better water 
distribution and increased equipment 
life. 



Calculations 

Diesel-powered pump 

2.5 acre feet x 51 gal of diesel per' 
acre foot « 127.5 gal of diesel 

127.5 gal of diesel x .05 energy loss x 
40 aicres x $.45 per gal of diesel » 
$114.75 



Dollars Saved at Various Diesel Fuel 
Prices 

■ . ■ ■■ ■ ■ ^ 

Cents/gal 40c 45c ' 500 55c 

Annual $102.00 $114.75 $127.50 $140.25 
savings 



Electric^powerfed pump 

2.5 acre feet x 610 kWh per acre foot ■« 
1,525 kWh 

1,525 kWh X .05 energy loss x 40 acres x 
$.04 per kWh^ - $127 ' 



Dollars Saved at Various Electrical 
Prices 



Cents/kWh '3<? 



5C 



60 



Annual $91.50 $127.00 $152.50 $183-00 
savings 



mUGAIING WITH SPRINKLERS 



™ ENERGY SAVINGS BY IRRIGATION 

ACCORDING TO PLANT NEEDS 



Ponding At the low^r end of the field 
ahd water flowing along -the roads is 
evidence of overwatering. Irrigate 
according to plant needs rather than 
following a set number of days on the 
rcalendar. You can improve irrigation 
efficiency by Using aids such as soil 
augers, evaporation pat^a, and moisture 
meters. They help to accurately 
determine when and how much to apply. 
They are much better than trying to 
eyeball it. The results are reduced 
total water used in a season, reduced 
energy iised for puoq>lng» and Increased 
money in your pocket. 

Suppose that overwatering results; in a 
10-petcent waste of water per year; ' 
Assume also a medium-power requirement 
of 60 pounds, per square inch and a 200- 
foot lift on a side roll system cover- 
ing 40 acires with 30 acre inches applied 
per year. , The extra water pumped 
requires 12.75 gallons of diesel fuel, 
or 152.5 kilowatt hours per acre. On 
a 40-acre field this could mean $230 
or more a year in saved energy. 

. ■ ' " ■ ■ ' . ■ * 

Nonenergy Costs: Cost of monitoring 
equipment ranges from $20 to $50; If 
It lasts more than one year » the net 
savings will be greater than shown 
In this examplfe. 



^$194.50 to $209 in per year per 40- 
net eneirgy savings acre f ield ' ' 



Calculations 

Diesel-powered pump 

0,25 acre foo.t x 51 gal of diesel per 
acre foot « 12.75 gal of diesel 

12t75 gal of diesel x 40 acres x $.45 
per gal of diesel « $229.50 

Net savings: $229.50 diesel saving - 
$35 cost of monitoring equipment = 
$194.50 

Dollars Saved at Various Diesel Fuel 
Prices 

■Cents/gal 40? 45<; 50? 55<? 

Annual $204.00 $229.50 $255.00 $280.50 
savings ■ ■ ■ , 

Electric-powered pump 

0.25 acre foot x 610 kWh per acre foot « 
152.5 kWh 



152.5 kWh X 40 acres x $.04- per kWh = 
$244 

Net savings: $244 electric savings - 
$35 costs of monitoring equipment « 
$209 

Dollars Saved at Various Electrical 
Rates 

Cents/kWh 3(? 4<; 5<: 6<i 

Annual $183 $244 $305 $366 
savings 
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Most livestock producers know how much 
their electricity and fuel bills have 
gone up during the last years, but few 
kiiow how many kilowatt hours of 
• eictctricity or gallons of diesel, gas- 
oiine» or LP gas they use or what 
they use it for. In Evaluating the 
amount of energy used on the farm, look 
.at the amount needed to perform 
dliEferent tasks. The recordkeeping 
cliarts in this section will help pro- 
dubi^rs determine where and in what 
amounts they use energy. 



Recording Energy Use ^ 

The following six recordkeeping tables 
will help a producer to keep track of' 
total energy use by type and. assign the 
right portion of it to livestock pro- 
duction. Energy Recordkeeper Number 1 
is for electricity. If power for the 
livestock facilities goes through a 
separate meter, then the producer makes 
one entry in the livestock column of 
Energy llecordkeeper Number 1. If the 
electric power all goes through only 
one meter, the producer will have to 
estimate average kilowatts used follow- 
ing the suggestions in the footnotes 
to Energy Recordkeeper Number 1. 

Energy Recordkeeper Number 2 is for LP 
or natural gaQ. If a producer uses LP 
^nd natural gas, he will have to use a 
separate sheet for each. 

Energy Recordkeeper s Number 3 anS 
Numlber 4 are for tractor fuel. Energy 
Recordkeeper Number 3 is for the total 
tractor use and includes a column for 
hourly fuel use. Hourly fuel use can 
be an early warning that the tractor 
or equipment needs some attention. It 
also indicaltes the energy demands of 
different operation^. Erfergy Record- • 
keeper Number 4 is for tractor time 
and jfuel used in livestock production ' 
and uses information from Recordkeeper 
Number 3 . 



Energy Recordkeepers Number 5 and Number 
6' are for truck and automobile fuel. 
These are set up to utilize odometer 
readings and to figure miles per gallon. 
Allocation of truck arid auto use may. 
be even more difficult than allocation 
of tractor hours. Approximate in 
instances where a detailed log of use 
is not maintained. ' * . 



GSINDING AND PREPARING FEED 



EXAMPLE OF ENERGY SAVINGS BY FEEDING $88 in energy Vear in fattening 

FREE CHOICE CORN AND PROTEIN SUPPLEMENT savings in gas- 300 feeder pies 

VERSUS CUSTOM GROUND AND MIXED HOG FEED o line per . 



. Many farmers buy 40-50 pound feeder pigs 
in the fall and winter after com har- 
vest time and feed them out to market 
weight. Some, especially those who 
feed only a few hundred hogs annually, 

^ haul their corn to commercial feed 
mills regularly to have it ground and 
mixed with protein supplement before 
feeding. 

A farmer who feeds two successive lots 
of 150 pigs and who hauls feed 25 miles 
round trip for' processing could save 
800 miles of truck travel and 40 hours 
of driving time by feeding grain and 
supplement free choice. This amounts 
to saving $80 to $100 in gasoline cost 
alone. In addition, energy required 
by the commercial feed mill to grind 
and mix the feed would be saved. Con- 
sideration also should bfe given to 
Improvement In feed efficiency from a 
complete processed ration. Differences 
In feed efficiency are not measured in 
this example. 



Calculations , 

Each lot of 150 pigs eats ah average 
of about 2.5 tons of feed per week for 
16 weeks. 

1 trip with a 2-ton truck to feed mill 
per week x 32 weeks per year x 25 
miles per trip = 800 miles 

800 miles at 5 miles per gal 160 gal 
of gasoline. 



Savings at Various Gasoline Prices 
Cents/gal 50c 55c 60c 65c 

Annual $80 $88 $96 $104 
savings 

Nonenergy Costs: Eliminate the trips 
to the feed mill and get rid of 6 to 
7 cents per m^le in nonfuel operating 
costs. Reduce wear on the truck. 
Avoid a custom processing charge ($5 
per ton). Free 80-100 hours a year 
spent at the mill or enroute. A 
farmer may find he can operate with a 
small truck Instead of a large one. 
Differences in feed efficiency and^ 
protein cos^s, if any, will have to 
be weighed along, with these costs. 



SAVING ENERGY IN UVBSTOCK OPERATIONS 



MANAGING RANGE AND HERD 

Most cattle are grazed year round on * 
pasture, range, or crop residues. 

Cow-calf operators often use a pickup 
truck for supplemental feeding and 
checking on the herd. Regular tuneups 
Jhelp save fuel. Keeping the carburetor 
in proper adjustment also helps save 
fuelw 



It costs about $55 a year for ei/ery 
^1,000 miles the farmer drives the . 
pickup truck. This assumes 10 miles 
per gallon and gas at 55 cents per 



on. 



Ranchers need to haul hay long distances 
espe^^ally in the West- Some 'have ♦ 
extended the beds of their farm lirucks.-. 
and added a section over the cab to 
increask bale capacity- ; Fuel use - 
increases per load, but fuel and othe^ 
costs per bale are reduced- 
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MANAGING RANGE AND HERD 



EXAlffiLE OF ENERGY SAVINGS THROUGH 
CHANGING SUPPLEMENTAL FEEDING OF BEEF 
COWS 



$170.50 ta $293.92 
in iBnergv saved per 



year per 300-cow 
beef cattle herd 



Jli^ of 'the fossil fuel used -in beef 
cattle production is used in getting 
supplemental feed to cattle on the 
.range. 

. To «ave fuel/ operators may limit range 
feeding to every other day, using salt 
^to limit consumption of concentrates *^ 
or usiiffe supplements designed for free ' 
choice feeding, ^f self-limiting dry 

. cpncent rates are fed, the operators 

; -TO invest in self-feeders, 

but the savings in fuel and labor 

^^yjaould eventually offset this. 

' ' '^ . .. . • 

A8>n example, a ^300-^(cow beef cattle 
qperator'in the Sbuthwest High Plains 
: of Texas may feed 1.56 pounds of 41 
: ' piercent cottonseed cake per mature 
animal each day for 120 days this 
winter. This requires about 274 houts 
of pickup - useV >Sitlce a^ 3/4- ton pickup 
can carry the 1,120. pounds of feed every 
other day alfflosfc'a^^^^ the 560 

.. .PQurids every day the 'potential' fox: ^ " 
■savings, in fuel is, xionsiderable. 

Adding 9ne-h^f pound of salt for each 
; pound^af meal results in the pickup 
being something less than half loaded . 
If-tHe rancher changes his self feeders 
so that the feeders will hold a full 
pickup load, he can reduce his feeding 
trips from 120 to 50. 

A 1.5-t:on truck equipped with a tank 
could dispense enough liquid feed in 
• *fouf Strips to supply the supplemental 
feed requirements of the breeding herd 
for i ^onth,' rather than making a trip 
out to feed every day. Each rancher 
must figure whether the differences in 
the cost of these feedstuff s will be 
offset by his fuel savings. 



Calculations 

Feed concentrates every day for 3 
-months: 2.28 hours per day x 120 days 
X 2>5 gal per' hour « 685 gal 

Feed every other day ; * 

2.5 hours per day x 60 days x 2.5 gal 

per hour. = 375 gal 

Gasoline saved: 685 gal - 375 gal- = 
310 gal ^ \ • V 

Load self-feeders as required : 2.28 
hours per load x 50 loads x 2.5 gal 
per hour = 285 gal ' 
Gasoline saved: 685 gal - 285 gal = 
400 gal* 



Feed liquid feed for '3 months : 

5.02 hours per day x 12 days x 2.5 gal 

per hour =150.6 gal . . 

GasoUnie saved: ^ 685 gal - 157.6 gal = 

S34.4 gal *: : / • ' : 



Gasoline Savings at Various Prices 

Regular Bulk Delivery 

Cents/gal 50^: 55<? 60<? 65c 

Annual $155.00 $170.50 $186.00 $201.50 
savings 

(feeding every 
other day) 

Annual $200.00 $220.00 $240.00 $260.00 
savings 
(using self- 
feeders) 

Annual $267.20 $293.92 $320.64 $347.36 
savings \ 
(using liquid *V ' / 

supplement) ^ 
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MANAGINO lANGB AND HJ^BT^ 

E3CAMPLE OF ENERGY SAVINGS -^FROM TWO 
GRAZING SYSTEMS - 



Yearlong grazing of livestock herds on 
the range Xs a common practice In the 
Southwest/^ Range can be Improved by 
deferring use of particular pastures 
during the growing seasons. An addi- 
tional benefit Is savings In laror and 
pickup operating expenses associated 
with swpletpental feeding. While a 
' reduction In livestock numbers may be 
required at the outset to avoid oyer- 
grazlngy stocking rates can be Increased 
over time as range condition lmpr9yes 
over the orlg:(.nal grazing^ system^ 

Let's examine two types of deferred 
grazing, to show the fuel savings. The 
first Is, a four-pasture deferred- 
rotation grazing system, and the secbnd 
Is the one-herd , high Intensity, low 
frequency (HILF) grazing system. 1 

A i300-cpw beef cattle herd In the 
Southwest High Plains of Texas encom- 
passes^ 8,928 acres. Pastures are , ^ 
sufficient In number and size to allow 
at least three dispersed sets of four- 
pasture deferred-rotation grazing 
systems. By concentrating the; breeding 
herd 'Into three pastures for shorter 
periods rather than lu all pastures 
yearlong, pickup use In supplemental 
feeidlng, and livestock supervision and 
.handling can be reduced considerably. 

By opening adjoining pasture gates, 
the ranch can be combined into a 6- 
pastiire operation for HILF grazing. 
The entire beef cow herd can be grazed 
in each pasture for 4 weeks before 
moving them to the next pasture, thus 
providing periods of deferment. This 
offers an opportunity to feed cattle 
^liitipplement^^ winter and 

to oversee them in one pasture at a 
time. Pickup fuel used in distributing 
feed and in supervising and handling 
cattle can be reduced significantly. 



$245.00 to $493.35 year per 300-cow 
in jenergy saved per ^?ef cattle herd 



Calculations 

Herd dispersed over entire ranch ; 

Feeding: 2.28 hours per day x 120 days 
X 2.5 gal per hour =» 685 gal of gaso- 
line 

Supervision and handling: \\tl hours 
per day x 365 days x 2.5 gal per hour « 
1,112 gal of gasoline 

Total gal of gaspllne: 685 ga]^+ 1,112 
gal - 1,797 gal 

Four-pasture deferred-rotation grazing 
system : 

Feeding: 1.71 hours per day x 120 
days X 2.5 gal of gasoline per hour = 
512, gal of gasoline 

Supervision and hiandllng: .92 hours . 
per day x 365 days x^2.5 gal per 
hour « 840 gal of gasoline 

Total gal of gasoline: 512. gal + 840 
gal » 1,352 

Gasoline saved:, i;797 - 1,352 » 445 gdl 
HILF grazing system : 

Feeding: 1.14 hours per dayx 120 dkys 
X 2.5 gal per hour « 342 gal of gaso- 
line 

Supervision and handling: .61 hours 
per day x 365 days x 2.5 gal per hour 
558 gal of gasoline 

* «. 
Total gal of gasolWj^ 342 gal + 558 
gal » 900 gal of gasoSTne 

Gasoline saved: 1,797 gal - 900 gal « 
897 gal 

(continued on page 23) 

^9 ' . 



Regular Bulk Delivery* 

Cents/gal 50c 55c 60C 65c 

Four-Pasture Deferred Rotation 
Grazing System 

Annual $222.50 $244-75 $267.00 $289.25 
savings 

HILF Grazing System v 
.♦. ■ ■ * . . * 

Annual $448.50 $493.35 $538.20 $583.05 
savings 



Honenerg]^ Costs: If fencing Is already 
adequate, fuel savings are a net gain. 
In addition, the four-pasture system 
saves $124 In truck repalVs and lubri- 
cation plus ^400 In labor at $2.25 per 
hour. HILF saves $250 In truck costs; 
• $809 In labor at $2.25 an hour. 





MANAGING BANGE AND HERD 



•EXAMPLE OF ENERGY SAVINGS BY CHANGING^ 
TO A LOW-VOLUME ^APPLICATION OF 
HERBICIDES TO CONTROL BRUSH 



GI^C 



$1,3.57.06 in energy > per 300-cow beef 
saved per year cattle herd 



Brush and other noxious plants compete 
for water, soil nutrients, light, and 
space with range ^nd pasture forage 
plants.. Heavy infestations of brush, 
such as. mesquite, white brush, and 
scrub oak have ^reduced range-carrying 
capacities to the point that ranch 
operators must control brush or reduce 
stocking rates. Aerial applications 
of herbicides are used . The material 
usually is mixed with diesel oil or 
diesel oil and other carriers such as 
water. This practice of using carriers 
extends the herbicide more uniformly 
over the treatment area . and facilitates 
adherence* of the herbicide to plant 
leaves for increased effectiveness. 

A 300-cow beef cattle ranch in Southwest 
Texas -has a mesquite infestation. Part 
of the ranch is sprayed each year. 
Deferment of grazing usually follows 
brush control treatment, so one pasture 
may be treated and rested before another 
one is treated. The rancher would 
spray 744 acres, one of his 12 pastures, 
each year. Ex|teriments show that the 
amount of carrier can be reduced from 
5 gallons per acre to 1 gallon per 
acre without reducing the coverage or 
the effectiveness in brush kill 
appreciably. Reducing diesel oil used, 
as a carrier 'saves toth diesel oil and 
flight fuel used in herbicide applica- 
tion. While this is a custom operation, 
the savings here are reflected in the 
custom rate charged. 



Calculations ^ j 

Spray mesquite with fjjlfe carrier t 

5 gal diesel' oil^ per iacre^ x 744 acres = 
3,720 gal of diesel 

.14 gal aviation gasoline per acre x 
744 acres = 104.16 gal , 

Spray mesquite with low-volutne carrier ; 

1 gal diesel oil per acre x 744 acres = . 
744 gal o£ diesel ^ ^ 

.10 gal of aviation gasoline per aicre-x 
7^4 acres = 74.4 gal of gasoline 

Fuel saved :^ 3,720 gal of diesel^- 744 
gal of diesel = 2,976 gal of diesel 

104.16 gal of 'gasoline - 7.4.4 gal bf 
gasoline = 29.76 gal of gasolines ' 



Energy Savings at Various Prices 

Diesel Fuel . . 
40c 45c . 50c 



55<^ J, 

Annual $1,190.40, $1,339.20 $1,488. 00.$1, 636. 80 



Gents/ 
sal 



savings 



Aviation Fuel 



Cents/ 55c 
gal 



60c 



6^9^ 70c 



Annual $16^.37 $17.86 $19.34 $20.83 
savings \ ^ 

Total $1,206.77 $1,357.06 $1,507.3^^ $1,657.63 
annual ; . 

savings » 
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SAVINO BNBKGY.lN UVESTOCK OPBUTIONS 



, VBNIVLATING AND HBA11NG 

In most beef cattle and sheep operations, 
little or no mechanical ventilation or 
supplemental h^at Is required. But In 
isbme of th'e new confined housing systems 
the energy requirement Is hlghl Heat- 
ing and ventilation are large energy 
iisers In confinement l^og production, 
especially for farrowing houses and 
nursery buildings. The electrical 
pQwer needed to ventilate a total con- 
finement f arrow-to-finish hog facility- 
producing 1^600 head a year in the 
central Corn B^t is about 55,000 
kilowatt-hours a year. Heating for 
the farrowing house and nursery build^ 
Ing requires about 2,100 gallons of LP 
gas plus 3,700 kilowatt-hours of 
electricity to operate heater fans and 
heat iaipps. . • 



Operation 

Ventilation of a livestock building 
helps to remove both heat and moisture. 
During the summer, heat removal is the 
ina j or concern. In the winter, moisture 
renioVal takes precedence. Because of 
heat loss through .the walls and roof 

^ and cold incoming fresh' air, supplemen- 
tal heat may be peeded.. this causes 
cpndensation to form in the building. ' 
insulation reduces heat loss and, thus 

;wlll^^^ heat needs. 

•A general rule: ' If you ventilate, 

/^Insulate. 

Fans used in livestock buildings are 
rated by the cubic feet pf air they - 
move per ihlnute. Most are run by 
electric motors, and many have two or 
• more speeds. Fans should be , operated 
only when necessary Ventilating fans 
^usually are controlled- by a thermostat 
which turns the fans whenever the 
.barn ^e^ goes above a set level.. 



Maintenance / ' ' 

Electric fan motors should be checked 
arid oiled regularly. They are probably 
run mor)^ hours thanjany other electric 
mptor and receive less attention. Clean- 
ing off, dusted oil that builds up on 
the fan blades will save 5 *to 10 per- ' ' 
cent on energy in winter months, and. 
help fans move more air .in th'e summer 
'months. Cleaning of the louvers; to • 
make them operate more smoothly and ' . 
accurately Will improve a fan's 
efficiency^ 

Supplemental heat may be provld.ed by 
gas or electric heaters. Fired heaters 
need routing checkups, just like- any 
furnace. Turning off' the whole* system, 
pilot light Incluj^ed, will' save energy 
in the summer. In damp locations con-« 
slder possible corrosive effects of 
leaving: the^pllot light off fqr extended 
periods. Cleaning of filters ^and/ air . 
vents will improve the heating unit's 
efficiency. Resistance electrical 
heating is usually more expensive than 
fired heating for large ar^as. 



Planning 

Planning a new facility? Look carefully . 
at the ventilation and supplemdhtal 
heating needs. Warm confinement bams 
may provide a better environment for 
feeder cattle than cold bams. However, 
the cost of power to ventilate and heat 
will more than offset any advantage off 
warm, confinement . Hogs benefit greatly 
from proiJer control of temperature and 
ventilation. Bot^^ heating and ventilation 
should be top priority items, in planning 
a hog production facility. 

If a new facility IncludesWentllatlon 
by variable speed fans, chAck to mkke 
sure the fan is controlled by a solid 
controller rather than a straight 
resistant unit. The motor controlled 
by a straight resistant unit wastes 
energy .at low speed. 
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Insuiatlott - .; 

The tabulation on page 27 provides / 
information on the; insulating valhe. of . 
v^tious material. V 

An R-value*of 12-14 is recommended for ^ 

[ walls and 16 or more for the « 
^ceiling. ' \ 

'The R-value of a material is a measure 
of its capacity to resist heat flow. 
Figure. 3 and the tabulation on page 27 
present the relative Revalues of a 
number of commonly used construction 
and insulating materials. The insula- 
tion "value of some of the materials is 
greatly reduced by moisture; thus it 
|s important tha't a proper vapor barrier 
be installed to prevent the moisture 
in the bam < from penetrating the * ^ 
insulation. The'Vapor barrier should 
allow' less. than 1/2 perm of moisture 
vapot to pass through the material. 
• ( A perm is the amount of moisture vapor 
In grains that will pass through a 
square foot of material in i hour when 
the pressure difference Is 1 inch of • 
mercury.) 




1 — I I I 

"1 4 tt 8 10 12 14 16 
Therma^sistance, R-value 

Figure s. H^LATIONSjlllP BETWEEN THERMAL 
V « RisiSTANdB/ R-VALUE. AND THICK- 
NESS 0FI^UI<ATI0N FOR CERTAIN 
MASBPRIAIiS 



* Carr, ^ewis 
,and James;]^.' Nic 



Kenneth E. Felton, 
lisqn. Planning for 



Fuel Conseryatlort^■ln^Your Broiler 
House , li. Cooperative 

Extension ,/Servjl^, Univ. of Maryland, 
Cbllege Park, Mlft, f 974. 




Figure 4 CLIMATE ZONES 

. , OF THE UNITED STATES 



Insulation Value of Materials 



Material 



Air space* encloised by ordinary materials 
. A^r space* aluminum fojtl one side 
■ Air space* aluminum foil both sides 
Surface film* Inside* nonref lectlve 
. (gen. val.) ' 

Surface film* Inside* reflective 

Surface film, outside* 15 raph wind 

Asbes to 8«>cement board 
■ Cypsum Iward or sheet rock. 
■<'''^yps^^'''}3^^4 or sheet rock 

Plywood 

Ply%iood 

Plywood 
:. Hardboard 

Insulation board, sheathing regular density 
Blanket Insulation, mineral (rock) wool, or glass 
-Loose fill Insulation, wood fiber 
Loose fill rock wool or glass wool 
Loose fill* vermlcullte expanded 
.Sawdust or shavings 
Foam insulation, expanded poJ,yure thane 
Foam insulation, expanded,, polystyrene extruded 

plain 
Common bfipk 

Face brick » 
; Clay^ tile ' 
Clay tile 

Concrete blocks, regular 
Concrete blocks, lightweight 
. Concrete, reg;ular ' 
Sheathing' or flooring, softwood 
Sheathing or flooring, hardwood 
Drop siding, 1x8 
Bevel siding 1/2 X 8 
Bevel paldlttg 3/4 x 10 
Building paper ■ ^^.^r . 

Rpll roo asphalt ' '-^'i 

Bu^It^up roof^ I 
AaplMilt shingles, 3 tab 

Wood shingles, 7-1/2 inch exposure 
:M^tal roofing 

Window* single glass 
Window* single glass with storm sash 
^Polyethylene vapor barrier 
Rolled Sid e wall curtain 



Thickness 



(■inches) 



Resistance 



rating (R) 





2.17 




1 / A /. 

\ ■■ 


2,AA 

0.61 
1.10 
0.17 


1 /fl 


0.03 


3/8 


' 0.32 


1/2 


0.A5 


1/A 


0.31 


3/fl 


' 0,A7 


pet nicn 


1.2A 


1 /8 


0.09 


1/2 


1.32 


per inch 


3.70_ 


per inch 


3.33 


per inch 


3.70 


^per inch 


2^.13 


per* inch 


2.22 


pc& men 


6.25 


per inch 


A. 00 


A 


0.80 


A 


O.AA 


A 


1.11 


8 


1.85 


8 ^ 


1.11 


8 


2.00 


8 




3/A 


0.9A 


3/A 


0,68 


3/A 


, 0.79 


3/A 


0.81 
1.05 
0.06 


3/8 


jgll^ 0.15 




3/8 


O.AA 

0.87 
Negligible 

0.10 

1.5A 
Negligible 
Negligible 



gmp^led ; f rom^RAE Handbook of Fundan.enra1 n, American Society of Iteatlngv Rrf;iSJatlo;/a;d m"* 
SndLSf -frr?' "72 ed...pp. 357-36A. Jennings. Burgess H? and Samuel"? iewS llr 

i g 9"lS "l52-lgr "■^'"'^'^^ I"'— "°nal Textbook Co S^Snio^TPa.. 
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VBNmATING AND HEATING 



E3CAMPLE OF ENERGY SAVINGS BY SHUTTING 
: PPP PILQT LIGHT ON^ SPACE HEATER 



The pilot* light' on your space ^heater 
burns. 5 or more gallons of LP gas per 
month. This energy is not wasted ^in 
the winter months when you need the 
heat, 1>ut it is in the summer. 

The Whole system can be turned off by 
: shutting off the valVe between the? 
, storage tallk.and the gas line leading 

to your space heater. 

One farmer reported a monthly LP gas 
bill; bf $5 to $6 in the summer before 
tu^ntting off his entire space heating 
system, pilot light included. After 
shutting down the entire system, his 
bill was zero. 



— • — f ■ — 

. $l4.6o.in energy summer season 

saving per 



Carculations 

5 gal of LP gas/month x 7 months ■ 35 
gal of LP gas 

35 gal of LP gas x $.40/gal » $14 

Dollars Saved at Various LP Gas Prices 

Cents/gal 35c 40(f 45c 50c 

Annual $12.45 $147^00 $15.75 $17.50 
savings 
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VBNmAIINO AND HBAHNO 



EXAMPLE OF ENERGY SAVINGS BY INSULATING 
A FARROWING HOUSE 



Insiilation will keep a farrowing house 
warmer in winter and cooler in summer. 
This will cut supplemental heating 
needs and reduce ventilation requiije- ' 
ments. 

Adding insulation to existing walls is 
difficult, and in some cases Impossible. 
In new buil.dings adequate insulation 
should be put into the walls. Insula- 
tion to an "R" value of 12 to 14 is 
recommended. Storm windows. or plastic 
ccfVers .on windows will approximately / 
halve the' heat loss th^^tigh windo^Js. 
Seal cracks around wln^bws and doors ' 
for added protection. The ceiling of 
existing buildings tan, usually be 
Insulated with little difficulty. The 
ceiling should *be insulated to an "R" 
value of 16 or more. 

Inmost buildings the floors are of 
concrete 8lab» and no insulation can 
be added. When building a riew struc- 
ture, use crushed rock or other sub- 
stance that will add dead air space 
below your floors to act as insulation. 

A 40-crate5 (26 x 120 feet) uninsulated 
farrowing house will require nearly 
twice ^itQjguci^Tieating and cooling as 
one that is properly insulated . In 
Illinois, the heating of an uninslated 
farrowing house would consume about 
2,400 galloria of LP gas during a ' 
■typical winter season arid as many as 
5,800 kilowatt-hours of electricity 
for heating. Adequate ventilation 
could take as much' as 34,000 kilowatt- 
hours. \Proper insulation could cut 
^he amodnt of gas and electricity 
needed in half. 

The cost involved in insulation is 
substantial. It can be a dollar or 
more per squaire foot of floor space. 



$1,276 in energy versus no insulation 
savings through of a 40-crate 

proper insulation farrowing house in 

Illinois 



Caicula-tions. ' 

2,400 gal of LP gas x ,5 saved » 1,200 
gal LP gas saved 

5,800 kWh X .5 saved = 2,900 kWh saved 

3,400 kWh X .5 saved « 17,000 kWh saved 

2,900 kWh saved + 17,000 kWh saved = 
19,900 kWh saved ' 

1,200 gal of LP gas saved x $.40 per 
gal ^ $480 / 

19,900 kWh saved x $.04 per kWh » $796 
Energy Savings at Various Prices 
Electricity 

Cents/kWh. 3c 4o 5C 6c 

Annual $597 $796 $995 $1,194 
savings 

LP Gas 

Cents/gal 35c 40c 45c 50c 

Annual $420 $480 $540 $600 
savings 

Total $1,017 $1,276 $1,535 $1,794 
annual . 
savings 

a 

Nonenergy Costs: One has to buy ad- 
equate insulation. It will cost $3,000 
to $3,500 to do the job for a 40-crate 
farrowing house. Annual overhead cost 
will be $468 to $5,70 if you assume a 
10-year life and 10 percent interest — 
a net co^t advantage of $706 to $808 
per yeaf^1eorj;^per> insulation. An 
added bene^^j^^ more effective summer 
yentilati<^pP^ , ^ . 
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EXAMPLE Of\eNERGY SAVINGS IN COLD VERSUS 
WARM COJIFINiDMENT BARNS FOR CATTLE 
FEEDING 



Total confinement has^ some advantages 
over feeding beef cattle in shed-and- 
lot or open-lot system. y Warm barns 
are fully enclosed with most of the 
ventilation provided by fans. Cold 
confinement barns are full roofed, but 
are open on the sides except for drop 
curtains to shield cattle from /the wind. 
Ventilation fans are not necessary in 
cold barns. Animals do better in warm 
barns. 

, ■ . . . ■■ / ■,. . . 

However, gains are not dnough to offset 
the added cost of the warm building, 
especially the pow6r required for 
ventilation. Winter, ventilation rcf^ 
quires air movement of at least io dubic 
feet per minute per animal while summer 
ventilation needs are "a minimum of 
1,200 cubic feet per minute per animal 
plus pit fans. V Wit^ilf-:2^0^-^head^ w 
confinement cattle bam, vfintilation 
requirements will average about 30,000 
cubic feet per minute for the year. 

Fans differ as to the amount of air 
they will move, but for estimating 
purposes a 1.0 horsepower fan operating 
at 0.1 Inches of. static pressure can 
1^ be credited with io, 000 cubic feet per 
minute. Thus, the equivalent of a 1.5 
horsepower fan wdiild be* needed year- • 
round for & 2007head warm confinement 
bam. That translates into 13, 140 
horsepower hours or 24,178 kilowatt 
hours— more if thermos tat-^c on trolled 
motors, are used during wirfter when 
less air movement is needed. ^ 

Supplemental heat is needed tb maintain 
condensation 'control at tempei^atures 
belo^ lO^F, if Indoor conditions are 
to be maintained above 350F. Supplying 
the recoimnended 400 Bri^ thermal 
unit^ per hour. pet^^ 30 days 

in a moderate cliW 626 
gailcins of LP gasi 



$1,217.52 in energy confinement bam 
savings for a cold with capacity for . 
versus a warm 200 feeder cattle 



' . ■ ' .. . 

Calculations 

Cost to heat a warm T)arn ; 

400 Btu/hr x 24 hr x 30 days x 200 
head - 57.6 million Btu ♦ 92,000 Btu - 
626 gal LP gas. 626 gal LP gas x $.40 - 
$250.40. 

Cost to ventilate a warm bam : 

Average air movement per animal - 150 
cubic ^feet per minute 

200 head x 150 cubic feet per minute , 
per head - 30,000 cubic feet per minute 

Output of 1.0 hp fan - 20,000 cubic 
feet per minute 

1.5 hp X 365 days ^x 24 hours - 13,140 
horsepower hours 

13,140 hp hours x 1.84 kWh per hp - 
24,178 kWh 

24,178 kWh x $0.04 per kWh - $967.12 
Cost to heat and ventilate a cold bam ; 
none 



Energy Savings at Various Prices 

, jiP Gas ' . 

Cents/gal' 35c AOc A5c 50c 

Annual $219.10 $250.40 $281.70 $313.00 
savings . , 

Electricity 

Cents/kWh 3c 4C 5c 6c 

Annusl $725.34 $967.12 $1,208.90 $1,450.68 
savings 



Tottal $|44.«4 $1,217.52 $1,490.60 $1,763.68 
annual 
savings 



Nbnenergy Costs S A cold confinement 
barn for 200 feeder cattle will cost 
abqut $10,000 less thafa a warm barn. 
Annual costs for the cold bam are 
$1,500 less than for the warm bam in 
addition to reduced energy costs* 

Source ^ Beef Housing and Equipment 
Handbook, MWFS-6, Midwest Plan Service, 
Iowa State Univ., Ames, Iowa, 1968, p. 9. 
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' (All castfl^ar^* figures at 4 ccnts^ por kl low.^tli-liour . 
The anminl ,savin>i8 inr hide normal ballast Iosb.) 



Area • • * Re lamp f fo ni 

12 Kours dally use 



Night light 



6 hours daily use 
CKitsidc lighting 



3 hours daily us e 

Farrowing house 
(20 5 rate): , 

2 ho.urs daily use 

Nursery 
, (1,000 ft2) 

■ Hog l^rn 

(3,000 f t2) 

Feed house 
(1,000 ft2) 

1 hour daily use 

(Sattle shed 

(3,000 ft2) ' 

Hay shed 

(3,000 ft 2^) ^ 

Shop / 



2 300-\^«tt: 

incandescent 

floodlights. 



1 200"watt 
incandescent 



8 100-watt 
incandescerlt 



6 100-watt 
Incandescent 

16 100-w^tt 
incandescent 

J. 100-watt ^ 
incandescent 



6 100-watt 
Incandescent 

3 150-watt . 
.incandescent 

4 100-watt 

^ incandescent 



To 



1 250-watt 
^ mercury vapor 



i 100-watt 
mercury vapor 



4 40-watt 
sf luprescent 



3 40-watt' 
fluorescent, 

8 40-watt 
fluorescent 

1 20-watt 
fluorescent 



3 40-watt .; 
fluorescent 



1 175-watt 
.mercury vapor 

2 40"watt 
fluorescent = 



$59.96 
$7.96 

$25.68 

jj ■ 

$12.24 
$34.2^4 
$2.20 

$6.42 
$3.85 
$4.28 



ApprQximato 
investment 
nec es s a r y 



$115 to $130 

$50 to $70 

$40 to $48 

$30 to $36 
$80 to $96 
$8 to $10 

$30 to $36 
$65 to $80 
$20 to $24 



Note: Some of the relampings are not economical at current prices. These were included 
to give information that c^m'^be used in planning for the needs of future building or 
rembdelings. Also, the life of fluorescent and mercury and sodium vapor lamps is much 
longer than incandescent lamps. However, fluoresceiits do not work well in cold barns. 



SAVINO IN IIVBSTOCK OVBBATIONS 



U0B11N6 

Try to cut lighting costs by a fourth. 
While they are a small part of a live- 
stock producer's total electric bill, 
the savings can be worth the> effort. 
A 150-watt bulb left on overnight (12 
hou^s) consumes 1.8 kilowatt hours, 
and this adds up to several hundred 
kilowatt hours or $20 to $30 in a year. 

Use the lowest possible bulb wattage. 
Clean light fixtures, and eliminate 
unnecessary lights to reduce lighting 
bills. loside, fluorescent bulbs pro- 
vide four times the light of incandes- 
cent bulbs. Outside, where possible, 
use a mercury vapor lamp to provide 
twice as much light as an incandescent 
lamp per unit of energy used. Sub- 
stitution of one 3W0-watt incandescent 
bulb for two 60-watt bulbs generates a 
16 percent energy saving and provides 
approximately the same number of- lumens. ' 



Units used to measure lighting are 
lumens, watts, foot candles, and hours. 
The light output of a bulb is measured 
in lumens,, and the amoun^t of electricity 
consumed in watts. A foot candle indi- 
catee the lumens that fall on 1 square 
foot of surface. The life span of a 
bulb is measured in hours. Some of 
this information is printed on the 
light bulb package. A comparative 
reading of these packages may reveal 
that one kind of biilb has a longer life 
than a "soft" or tinted, incandescent 
bulb of the same wattage. 
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Table 5 — Comparison of characteristics of lamps 



Type 
of. 
lamp 


Size 

by 
watts 


.Average 
outpoit in 
lumens 


Average 
hours of 
life 


Average " 
lumens per 
watt 1/ 


Incandescetit 
(standard) 


25 , 

40 

60 

lUU 

150 
200 
300 


225 
430 
810 
1 Ann 

2,500 
3,500 
5,490 


750 

tO 

1,000 2/ 


9 
11 

1* 
1 A 

10 

17 i 

18 

18 


Fluorescent 
(standard) 


15 • 
20 

, ^0 


660 
1,000 
3,200 


18,000 


34 
40 
60 


' i ■ ' 

' Mercury 
(clear) * 

o 


75 
100 
175 
250 
400. 
700 


2,800 
3,800 
7,500 
11^600 
21,000 
39,000 


•24", 000 

* 


/ ■ 

40 
45 
50 



Metal hallde 



Sodium 
(high-pressure) 



175 
400 
1,000 



' 250 
400 
1,000 



12,000 
' 34^000 
95 , 000 



25,500 
47,000 
130,000 



'15,000 



16,000 



75 



100 



^ 1/ Includes ballast requirements, • if necessary; rating not available 
for all size and types of lamps. 

2/ Longer life lamps (up to 3,500 hours) are available at a high 
initial cost. They produce 10-15 percent fewer lumens "per watt . 
• „, . ■ . ^ 

Source: Campbell, Lowell, and Henry M. Cathey, "Outdoor Lighting Has 
Many Roles," 1973 Yearbook Agriculture , USDA Yearbook Separate Noi 3854 
p. 190. 



Before changing lighting, walk around 
facilities, both indoors and outdoors. 
Note the areas which appear over- or 
under-lighted. An individual evaluation 
of the amount of light needed may be 
•adequate. To be more accurate, use a 
light meter. With the aid of a simple 
light meter and the tabulation below, 
you can match the amount of light 
provided to specific tasks to be 
performed. 



Two simple rules will help one to use 
a light meter and the above tabulation 
more effectively/ 

1. To obtain an accurate measure, hold 
the light meter 30 inches away from a 
wall and 30 inches from the floor, 

2. Also, try to determine the age of 
the bulbs in each area. If they are 
old, their, light will be weak and 
give an inaccurate indication of the 
lighting level when new bulbs are ' 
installed. 



Recommended Illumination Levels 



Area or visual task 



Foot candles 



Feeding, inspection, and cleaning 
Reading charts and records 
Clpse inspection of animals 
Washing and sanitizing utensils 
Preparing and processing feeds 

Livestock housing (heat detection, general .healtli) 
Machinery storage * , 

Farm office ' 
General inactive areas (to discourage prowlers) 
Yards and paths \ 
Service areas (fuel storage, building entrances) 



20 
30 
50 
100 
10 
.7 
5 
70 
.2 
1 
3 



Source: Krewatiih, Albert V. , "Farm Lighting," 
Farmers Bulletin 2243rUSDA, Dec. 1969, pp. 10-12. 
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EXAMPLE OF ENERGY SAVINGS BY CAREFUL 
ATTENTION TO LIGHTING USE * 



$210.24 in energy 
savings per year 



by careful attention 
lighting 



One farmer reported a savings of 400 
kilowatt hours on his electrical bill 
when his hired man quit and he had to 
hire a different one. Apparently, the 
first hired inan had a hard time remem- 
tiering to turn off the lights. This 
400-kilowatt hour decrease may seemi 
like an unduly large amount, but when 
it broken down to the amount of 
100-watt bulbs that Would have to be 
on , continuously, it is not unreasonable. 
Just six ldO-wat;t i^xlhs being used 
continuously would co^s\ime 5,256 
kilowatt hours in a year. 

*See other examples of lighting con- 
servation on page 32. 



Calculations 

100 watts X 24 hours per day x 6 bulbs 
14,400 watt-hours per day 

14,400 watt-hours per day x 365 days ♦ 
i,000 watts =» 5,256 kW 

5,256 kW X $.04 kWh = $210.24 par year 



Energy Savings at Various Electrical 
Rates 



Cents/kWh . 3o 



40 



50 



* 60 . 



Annual $157.68 $210.24 $262.80 $315. 3^ 
savipgs ♦ W, 



\ 



SAVING ENERGY IN UVBSTOCK OPERATIONS 




DRYING GRAIN 

Com harvest usually begins when grain 
moisture is 28 to .30 percent. By the 
end of the harvest season the moisture 
of^ corn in the field is usually around 
18 4percent. Harvested com usually 
averages 23 percent nioisture content. 

Cora to' be sold a:t harvest must be 
dried to 15.5 percent moisture or sold 
at a discount. To be stored on the 



farm, it is normally dried to 13 to 
15.5 percent moisture depending upon « 
how long it is to be stored. Usually, 
8 to 10, percentage points of moisture 
are removed from com during the 
drying process. 



Grain drying is too complex a process 
and done in too many ways to make a 
thorough set of recommendations here. 
Nevertheless, a few examples to show, 
the possibilities for energy savings 

f 0115.3 
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DRYING GRAIN 



EXAMPLE OF SAVING ENERGY THROUGH THE $47.57 to $522.11 moisture/corn. 

FEEDING OF HIGH MOISTURE CORN 2/ net energy savings versus high temper- 

from feeding high ature drying 



n 

A 



A farmer harvests, dries, and feeds 
20,000 bushels of No. 2 corn each year 
to finish 350 steer calves to slaughter 
weight or produce 200 litters of hogs 
in a farrow-to-f inish operation. If 
he removes 9.5 points of moisture, from 
25 to 15.5 percent moisture, he starts 
with about 22,660 .bushels of wet corn. 

If he uses a batch-rin-bin drying system, 
he has $24,850 invested In equipment . 
with an annual cost of $2,955 for this 
fixed investment The operating costs 
for this system^re $2,753 of which LP . 
gas is $1,507 (0*^0175 gallon of LP per 
point of moisture »moved at $.40 pejEif.v 
gallon of LP) and Sill is for electri^^ 
city (.15 kilowatt/ hour of electricity V^* 
per bushel for theVdryer and .1 ' / j 
kilowatt hciur per biishel for aeration"^ 
during storage). T;fie total aniiual 
costs of No. 2 com for this system is 
$.285 per bushel. 

As long as thfe com is going to be fed 
to cattle or hogs, drying is not the 
only preserving method one can use. 
High moisture corn can be placed in an 

ir-tight storage structure and pre- 
served through fermentation. Propionic 
acid allows preservation of high ' 
moisture corn without fermentation. 
The animals will gain the same no matter 
which preserving method is used. 



For an oxygen-free f om storage /system 
using a 25 by 65-foot upright silo, the 
investment costs are $38,610 for equip- 
ment with an annual cost of $4,184 for 
this fixed investment. The operating 
costs are $1,476 of which dlesel fuel 
is $70 to operate the tractor-powered 
blower for 45.7 houts^ The total 
annual costs per bushel equivalent of ' 
No. 2 com for this system is $.283. 
Cost of the two systems are essentially 
the same, but drying takes $1,734 of 
the energy arfnually; the high moisture 
system, $70. A price for propionic 
r acid of $.36 per pound makes acid ' 
k treating of com much more expensive 
^'than drying or fermenting the cori;i. 
/4lQwever, acid treating can be used with 
many exls t ingest orage stmj^^ / . 

farms aod may be'*J\i8tifiable under ""some * 
conditions such as a ^shortage of gas. 
Also acid-treated corn may be sold to 
another farmer for feeding more easily 
than fermented com. 

A farmer can reduce energy use by feed- 
ing high moisture corn. However, he 
may reduce flexibility in marketing 
his crop, cmay create complications in 
ration formulation, and may precipitate 
changes in methods of feeding. Weigh 
the options carefully before making a 
change. . i- 

• (continued on page 38) 



2/ Material for this example was 
provided by Julius Edwards from his 
Master^s thesis, "Economics of Energy 
Use Under Selected Alternative 
Technologies for Illinois ► Hog Produc- 
tion," Univ. of Illinois. 
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Calculations 

High temper a turfe dry in&t 

■ 

25 percent beginning moisture com - 
15.5 percent ending moisture corn - 
9.5 percetftage points of moisture / 
removed. 

> 9#5 percentage\polnts of moisture re- 
moved X 0.0175 gal of LP gas per 
^percentage point of moisture removed x 
: 22,66J3 bu of 25/percent corn - 
3,767.225 gal of LP gas. 



3,767.225 gal of LP gas x $.40 per gal 
of LP - $1,506,.89. 

(0.15 kWh of electricity for dryer + 
0.1 kWh of electricity for aeration), x 
22,660 bu of 25 percent corn - 5,665 kWhi 

.1' '• 

5,665 kWh x $.04 per kWh - $226.60 . • * 

Oxygen-free storage 

45.7 hours needed to fill silo x 3.4 
gal^of dlesel coiisumed by a 50-hp ! >> 
tradtor operating at full power ■ * V ' 
155/38 gal of dlesel. ^ 



155 
$69 



38 ga% of dlesel x $.45 per gal 
92. 



Costs and Savings at Various Energy Prices 



Cents/gal 35^ 
Costs $1»318.53 

f 

Cents/kWh 3c 

Costs $ 169.95 

Annual $5»462.48 
drying 
costs 



Cents/gal 40c 

Costs $ 62.15 

Annual $5,652.15 
oxygen* 

free. storage ^ 
costs 

Net; -$ 189.67 
savings— 
drying versus 
oxygen-free 
storage 



Hlgh-Temperature Drying 
LP Gas 

40c * 45c 50c 

$1»506.89 $1,695.25 $1,883.61 
. Electricity 

4C 5c 6c 

$ 226.00 $ 283.25 $ 339.90 

$5,707.49 $5,992.50 $6,197.57 

Oxygen*Free Storage 
Diesel Fuel 



45c 
$ 69.92 
$5,659.92"^ 



50c 

$ 77. 

$5,667.69 



55c 
$ 85.46 
$5,675.46 V 



$ 47.57 $ 284.81 $/ 522.11 
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pi YING GRAIN 



EXAMPLE OF SAVING ENERGY THROUGH BETTER 
PLANNING OF TH^ CORN HARVEST PROGRAM 

■ ■/ 



Corn that has matured can be handled by 
modern combines when the moisture level 
is as high as 30 percent, but kernel 
breakage is high and harvesting losses 
are increased. One might profitably 
delay harvest a few days. During the 
early fall, temperatures are usually 
rather high. The rate of field drying 
is also high. Delaying harvest for a 
week or 10 days may mean harvesting 25 
instead of 30-percent moisture corn. 
With a relatively small crop, most 
producers can wait awhile and still 
get the crop into storage well before 
bad weather and the high loss period 
that occurs later in the year., Even a 
2-row com combine can harvest' 20,000 ^ 
bushels of com from land yielding 100 
bushels per acre in just abou^^twelve 
10-hour days. ° 

Most of the corn on a farm will be 
harvested at the sam^ moisture content. 
Waiting a week or 10 days, however, 
can well mean that the fir&t 5,000 
bushels comes in at an average of 23 : 
instead of 28 percent moisture. It 
takes about 1.75 gallons of LP gas and 
•1.50 kilowatts of electricity to remove 
one point of moisture from 100 bushel^s 
of com in a high-temperature drying 
system^ Letting 5,000 bushejs of corn 
field dry an extra 5 percentage points 
can thus save you about 438 gallons of 
LP gas and 360 kilowatts of electricity. 
Also, the dryer com will combine with 
less damage and loss, and it will con- 
tain less trash and fines thereby 
reducing problems in storage. 



$190.20 In energy 
savings per year 
by delaying' com 
harvest and letting 



Iculations 



5,000 bushels of 
corn field dry 
another 5 percent- 
age pdints 



5 points X 5,000 bu x 1.75 gal of - 
LP gas « 438 gal 

5 points X 5,000 bu x 1.50 kWh « 
375 kWh 



Energy Savings at Various Fuel Prices ' 

Electricity 

Cents/kWh 3<f 4c -50 6C 

Annual $11.25 $15,00 -$18.75 $22.50 
savings ^ 

LP Ga^ 

Cents/gal 35c 40c 45c 50c 

Annual $153.30 $175.20 $197.10 $219.00 
savings 

Total $164.55 $190.20 $215.85 $241.50 
savings 



* o 
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EXAMPLE OF SAVING ENERGY THROUGH 
SELECTING THE RIGHT SIZE OF STORAGE 
BINS FOR CORN « *^ ^ - 



$386 In net energy 
savings per year 
by varying ending 
moisture levels 



and storing 20,000 
bushels of corn 
in three* bins . 
instead of one. 



A 20,000 bushel bin plus perforated ^ 
floor and aeration fan presently costs 
about $12,000. Three 6,670 bushel bins 
similarly equipped cosif about $15,000 
or $3,000 more. ^ • 

The initial cost savings provide a 
strong inceritive for building lar^e 
grain bins, but they may cost more 
than smaller bins in extra drying . 
costs. . Corn to be stored through the 
hot summer months must be dried to 13 
or 14 percent moisture, or it may not 
keep. 

Com can be stored satisfactorily at 
much« higher moisture levels without 
either spoiling or Stermenting if it 
can be kept cool. For example, corn 
containing 20 percent moisture can be 
kept in storage about 60 days if it 
can be cooled quickly to 45°F. This 
is easy> to accomplish with night air 
in the latter part of the harvest 
season in the Corn Belt.' The bin 
containing cool, high moisture corn . 
can then be fed out before, warm weather 
comes. ' 



Several small bins rather than one 
large bin provide the flexibility to 
vary moisture content of corn according 
to use periods. Drying 20,000 bushels 
of No. 2 corn equivalent from an aver- 
age harvest moisture of 23.5 percent' 
(22,200 bushels of wet corn) to 14 
percent moisture for year-round storage 
takes about 3,691 gallons of LF gasMnd 
3,164 killowatt hours of electricity. 

Suppose instead one uses three 6,670 
bushel l^tis. Early harvest corn 
averaging 25 percent moisture is dried 
to 14 percent and put in one bin for 
summer feeding. Mid-harvest corn 
ayeraging 23 percent is dried to 18 
percent^ cooled as the season progresses, 
and kept for feeding in the spring. 
V Late harvest corn averaging 20 percent 
moisture is put in the third bin' 
-directly from the* combine, cooled witH 
natural air and fed during the winter. 
Aeration is necessary for all corn 
regardless of moisture or bin size. 

The three-bin system results Jin ah 
annual savings of about $806 for dry- 
ing--l,856 gallons- of LP gas and 1,591 
kilowatts of electricity. Tlfe annual 
cost of the $3,000 additional invest7 
ment in smaller bins at 14 percent is 
$420. Ret gain for the flexible 
system is about. $386 a year.: 



Calculations I 
" One^bin aiysteau 



?P,000 b^^ of Np. 2 corn - 22,200 bu of 

V5 ■;^er cent: ' • cort 

;;itireragfe; be^ - 23.5 

- 14.0 percent 

> Moisture removed : 23 . 5 to 14 .0 - 

••.^9>5:. points:;:-'; ;* ■ 

;^yv' . ■ ■• ' . . ' ■ .. " . 

points X 22,200 bu x 1. 75 «al 
LP pcsr hundred bu per point » 3,691 

9^5 p^ 1.50 kWh 

per hundred bu per point « 3', 164 kWh 



: .lliree-bln system t 

^Summer: 6,670 bu No J 2 com =» 7,560 
bu of 25 percent corn 

Sprfng: 6,670^bu No. 2 com « 7,360 
bu of 23 percent com 

winter: 6,670 bu No. 2 corn « 7,080 
bii of 20 percent, com 

^viUinm^ points (moisture) 

;9 points X 75.6 hundred bu x 1.75 gal 
of LP per hundred bu per point » 1,191 

;:;gai.i^^^ 

9 points X 75.6 hundred bu x 1.50 kWh 
per hundred bu per point « 1,021 kWh 

:;>■;■; . ■ ; ... ,■ ^ : ■ ' ' 

Spring: 23-18 « 5 points (moisture) 

5 points X 73.6 hundred bu x 1.75 gal 
IjP per hundred bushel per point « 644 
gal LP 



Winter: No drying 

Total energy use: 1,835 gal LP gas 
and 1,573 kWh electricity 

Difference: 1,856 gal LP gas and 1,591 
kWh of electricity 



Added investment c^st: $3,000 addJAlonal 
for sm£U.ler bins x .14 investment ^It =« 

Energy savings: $806.04 - $420 = 
$386.04 per year 



Dollars Saved at Various Fuel Prices 
LP Gas 

Cents/gal 35$ 40<? 45<? 50<? 

Annual $649.60 $742.40 $835.20 $928.00 ; 
savings ' ; 



Electricity 

Cents/kWh 3<? 4c 5c 6c 

Annual $47,.73 $63.64 $79.55 $95.46 
savings 



Total $697.33 $806.04' $914.75 $1,023.46 
savings 



S^points X 73.6 hundred bu x 1.50 kWh 
per hundred bushels per point » 552 kWh 
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SAVING BNmGY IN LIVESTOCK OPERATIONS 



nilOAIING Wrra SPRINKLERS 

Energy, demands for sprinkler irrigation 
can be high. Because of the avail- 
ability of water, either because of a 
permit allocation or its relatively 
low cost, irrigators may not always 
employ the best water managemeitt 
techniques. Many times too much water 



goes on a field only to run off or 
evaporate. Excess water pumping may 
be more expensive than many irrigators, 
realize. Irrigate strictly according 
to crop and soil needs to reduce 
annual water application and energy 
cost substantially without lower 
yields. High jrields of pasture and 
hay crops require supplemental \ 
irrigation throughout much of the 
Western half of the United States. 



Table 6 — Diesel fuel required per acre for 1 foot of 
water applied at various pressures 1/ 



Lift 
(feet) 


20 psi 


40 psi 


60 psi 


80 psi 


100 psi 












50 


15 


22 


28 


35 


42 


100 


22 


29 


36 


43 


50 


200 


37 


44 


.51 


58. " 


65 


300 


52 . 


59 r ■ 


•66 


73 


80 


400 


68 




81 : 


•-; 88 


95 


500 


83 


90-->.,' 


,.96-#r:r- 




111 



1/ One gallon of diesel fuel produces kbout the same 
work as 1.4 gallons of gasoline. 

Source: Energy Facts and Figures , EM-3943, Washington 
State Univ. , Pullman, Wash. , "Aug. 1975. 



Tabl^7"Kilowatt-hours per acre-foot of .water applied 
at varies pressures 



Lift 












(feet) 


20 p-si 


40 psi 


60 psi 


80 psi 


100 psi 



-^--^-^Kilbwatt-hours" 



50 


192 


260 


350 


440 


510 


100 


280 


350 


440 


525 , 


600 


200 


. 455 


) 525 
700 


610 


700 


790 


300 


630 


790 


875 


. 950 


400 


800 


875 


960 


1,050 


1,120 


500 


980 


1,050 


1,140 


1,230 


1,290 



Source: Energy Facts and Figures , EM-3943, Washington 
State Univ., Pullman, Wash., Aug. 1975 
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DUGATING WliH SHUNKLEBS 



EXAMPLE OF ENERGY SAVINGS BY USE OF 
AUTOMATIC TIMERS ON IRRIGATION PUMPS 



Installation of timers to automatically 
switch off pumps can result in con- 
siderable energy savings. Not only 
.does a timer eliminate the need to get 
up and turn off a pump during the 
inconvenient nighttime hours, but it 
^Iso decreases overapplication of water 
which can result in plant and soil 
damage, and wasted energy use. 

Consider a sil^uation where the pumps 
run unnecessarily 25 hours a year be- 
cause there is no one to attend the 
cut off switches. On a medium pressure 
well (60 pounds per square inch) and a 
200-foot lift with a system delivering 
500 gallons per minute, $53 in energy 
savings could be realized annually with 
a diesel pump; $56 with an electric 
pi^ap. 

The cdst :,df automatic jtime^ ranges from 
$9 to $31 plus ijastallat ion costs of 
$3 to- $5. • 




$28.78 to $32.12 
in net 'energy 
savings per year 



Calculations 
Diesel-powered pump 



25 hours x 60 minutes per hour x 500 
g^l per minute ♦ 326,000-gaLi per acre 
foot « 2.3 acre feet 

2.3 acre f eet x 5l gait of diesel per 
acre foot X $.45 per gal of diesel = 
$52.78 _ . 

Net savings; C;$ 52. 78 fuel savings - 
$24 timer andr^ ins tallat ion dost = 
$28.78 r 



Dollars Saved at Various Diesel Fuel 
Prices 



Cents/gar 




-""500 550 



Annual $46. 92, $52. 78 $58.65 $64.52 
savings ^"^^ ..^i. 



Electri-c-povered pump 

2.3 acre feet x 610 kWh per acre foot x 
$.04 per kWh = $56,12 

Net savings: $56.12 electrii savings - 
$24 timer and Installation costs « 
$32.12 



Dollars Saved at Various Electrical 
Rates 



Cents/kWh 3c 



4C 



5(f 



6C 



Annual .$42.09 $56.12 $70.15 $84.18 
'savings - 
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EXAMPLE OF ENERGY SAVINGS BY MAINTAINING $114.75 to $127.00 year per 40-acre 
IRRIGATION EQUIPMENT IN EFFICIENT in energy savings field 

CONDITION < ■ 




Keep irriga 
repair. Che 
lines for li 
ler noz2;|,es. 
used for a tdme 



jd^pment in good . 
I'tid^ in the sprinkler 
Inspect your spr ink- 
enlarge after befing 
may apply water at 
a greater rate than the soil can 
accept it. Enlarged sprinkler nozzles 
also shorten the diistance water is 
thrown, overload the « pump, and cause a 
pressure drop^ that increases the drop- 
let size. Investigate the efficiency 
df the well. 'Clogged perforations or 
water acreen^ at the water bearing 
stratd may prevent water flowing freely 
into the well* 



Suppose that inefficiencies in the 
irrigation system due to lack of main- 
tenance fesult in a 5-percent increase 
in the workload of the pump. On a AO- 
acre field using a medium power system 
(60 pounds per square inch) and a 200- 
foot lift .delivering 30 acre inches 
per crop year, this can/Smount to over 
$100 per year. 

Nonenergy Costs^ Cost of materials 
used in maintenance may well exceed 
energy cost savings. However, other 
benefits will accrue in better water 
distribution and increased equipment 
life. 



.Calculations 

Diesel-powered pump 

2.5 acre feet x 51 gal of diesel per* 
acre foot « 127.5 gal of diesel 

127.5 gal of diesel x .05 energy loss x 
40 aicres x $.45 per gal of diesel » 
$114.75 



Dollars Saved at Various Diesel Fuel 
Prices 



Cents/gal 40c 45c 



50c 



55c 



Annual $102.00 $114.75 $127.50 $140.25 
savings 

Electric^powerfed pump 

2.5 acre feet x 610 kWh per acre foot «• 
1,525 kWh 

1,525 kWh X .05 energy loss x 40 acres x 
$.04 per kWh^ - $127 ' 



Dollars Saved at Various Electrical 
Prices 



Cents/kWh '3c 



4C 



5C 



6c 



Annual $91.50 $127.00 $152.50 $183-00 
savings 



nUUGAIING WITH SPRINKLERS 



EXMlPtE OF ENERGY SAVINGS BY IRRIGATION 
ACCORDING TO PLANT NEEDS 



^$194.50 to $209 in 
net eneirgy savings 



per year per 40- 
acre field 



Ponding At the low^r end of the field 
ahd water flowing along the roads is 
evidence of overwatering. Irrigate 
according to plant needs rather than 
following a set number of days on the 
rcalendar. You can improve irrigation 
efficiency by Using aids such as soil 
augers, evaporation pat^a, and moisture 
meters. They help to accurately 
determine when and how much to apply. 
They are much better than trying to 
eyeball it. The results are reduced 
total water used in a season, reduced 
energy iised for puoq>lng» and Increased 
money in your pocket. 
■ » ■ 

Suppose that overwatering results; in a 
lO-petcent waste of water per year 
Assume also a medium-power requirement 
of 60 pounds, per square inch and a 200- 
foot lift on a side roll system cover- 
ing 40 acres with 30 acre inches applied 
per year. , The extra water pumped 
requires 12.75 giallons of diesel fuel, 
or 152.5 kilowatt hours per acre. On 
a 40-acre field this could mean $230 
or more a year in saved energy. 

Nonenergy Costs: Cost of monitoring 
equipment ranges from $20 to $50; If 
It lasts more than one year » the net 
savings will be greater than shown 
In this examplfe. 



Calculations 

Diesel-powered pump 

0,25 acre foat x 51 gal of diesel per 
acre foot « 12.75 gal of diesel 

12t75 gal of diesel x 40 acres x $.45 
per gal of diesel « $229.50 

Net savings: $229.50 diesel saving - 
$35 cost of monitoring equipment = 
$194.50 

Dollars Saved at Various Diesel Fuel 
Prices 



■Cents/gal 40? 45<; 



50C 



55<? 



Annual $204.00 $229.50 $255.00 $280.50 
savings ■ ■ ■ , 

Electric-powered pump 

0.25 acre foot x 610 kWh per acre foot « 
152.5 kWh 

152.5 kWh X 40 acres x $.04- per kWh = 
$244 

Net savings: $244 electric savings - 
$35 costs of monitoring equipment « 
$209 

Dollars Saved at Various Electrical 
Rates 



Cents/kWh 3<; 4<; 5<; 



6<? 



Annual $183 $244 $305 $366 
savings 
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■lOOlDKEEnNO 



Recording Energy Use 



Most livestock producers know how much 
their electricity and fuel bills have 
gone up during the last years » but few 
kiiow how many kilowatt hours of 
■ eictctricity or gallons of diesel, gas- 
oiine» or LP gas they use or what 
they use it for. In Evaluating the 
amount of energy used on the farm, look 
.at the amount needed to perform 
dliEferent tasks. The recordkeeping 
clefts in this section will help pro- 
dubi^rs determine where and in what 
amounts they use energy. 



The following six recordkeeping tables 
will help a producer to keep track of' 
total energy use by type and. assign the 
right portion of it to livestock pro- 
duction. Energy Recordkeeper Number 1 
is for electricity. If power for the 
livestock facilities goes through a 
separate meter, then the producer makes 
one entry in the livestock column of 
Energy llecordkeeper Number 1. If the 
electric power all goes through only 
one meter, the producer will have to 
estimate average kilowatts used follow- 
ing the suggestions in the footnotes 
to Energy Recordkeeper Number 1 . 

Energy Recordkeeper Number 2 is for LP 
or natural gaQ. If a producer uses LP 
^nd natural gas, he will have to use a 
separate sheet for each. 

Energy Recordkeeper s Number 3 an<i 
Numlber 4 are for tractor fuel. Energy 
Recordkeeper Number 3 is for the total 
tractor use and includes a column for 
hourly fuel use. Hourly fuel use can 
be an early warning that the tractor 
or equipment needs some attention. It 
also indicaltes the energy demands of 
different operation^. Erfergy Record- • 
keeper Number 4 is for tractor time 
and jfuel used in livestock production 
and uses information from Recordkeeper 
Number 3 . 



Energy Recordkeepers Number 5 and Number 
6' are for truck and automobile fuel. 
These are set up to utilize odometer 
readings and to figure miles per gallon. 
Allocation of truck arid auto use may 
be even more difficult than allocation 
of tractor hours. Approximate in 
instances where a detailed log of use 
is not maintained. ^ * 



Energy R^cordkeeper Number. 1 
(electricity use record 197 ) 



Month 




Kilowatts 


Kilowatts 


Kilowatts 


and 
year 


Total 
kilowatts 1/ 

- - * , 


for 

liome use 2/ . 


for 

livestock 2/ 


for other 
. farm work 3/ 


January 






February 




Harch 




April 




May 




June 




Juljr 




August 


• ■■ ; ■ ■■ - ■ -K 


September 




October 




, November 




December 




Year 





^1/ Record from monthly utility bill. Only coltimn 3 will be necessary if 
livestock are served through a separate meter. / 

2/ Record an allowance for home use, typically 500 to 600 kilowatt hours 
per month excluding air conditioning and electric heat. See table 8 on page ' 
53 for guides on selected home equipment. 

^ J/ Estimate kWh of electricity either' for livestock or other farm purposes, 
whichever Is the easiest, and assign the remainder to the use not estimated. 
For example, much electric power is often used in grain drying where both . 
■otor size and hours of operation are known. After deducting electricity for 
home use, the remainder minus that -for grain drying, a little for the shop, 
and a yard light would be chargeable to ^livestock. 



5:4 
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Energy Recordkeeper Number 2 

(LP or natural gas use record 197^) 



Month 

and 
year 



January 



February 



""TotaT" 
gallons 
(or f t3) 1/ 



Gallons-for— 
livestock 
(or ft^) 2/ 



— Gallons-for 

other farm work 
(or ft^) 2/ 



March 



April S 



May 



June 



1^ 



July 



August 



September 



October 



November 



December. 



Year 



2/ Read tank fiauge or meter. Deduct amount for home usc^ if both farm and 
hclme use the same supply. ^ 

2/ Estimate the use for^whlchever Is. clearest and leave the remainder for 
the~other. For example, other farm Work may be grain drying for which both 
hburs of use and gas consumption per hour are easily figured. Charge the 
remainder to livestock. o 
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^^■y Number 3 

J^^: (tractor fuel use record 197_) 



Date 
Filled 



Hour 




^Fuel 


Hour 




Fuel 


meter 


Hours 




Per 


meter 


Hours 




Per 


reading 2/ 


use 


Total 


hour 


reading 2/ 


use 


Total 


hour 




Hours 


Gallons 




Hours 


Gallons 



Tractor No. 2 ( ) l/" 



January 3 1,680 
, January 6 1,690 
: January 10 



10 



35 



3.5 



Tfear 



1/ Record fuel used — diesel, gasoline of LP gas. 
. 2/ At first filling,, record hour meter reading and gallons of fuel added to 
cqin>letely fill the tank. At next filling, record new hour meter reading, figure 
operating time and fuel use per hour. Cohtinue as running record and conq)ute 
totals and averages for the year. 



Energy Rettord keeper Number 4 . 

(tractor time andifuel chargeable to livestock 197_) 



"TKonrh" 
and 
year 



Janaary 



February 



March 



April 



May 



June 



July 



August 



September 



October 



.November 



♦December 



Year 



Tractor No, I ( ) 1/ 



Hours foV" 
llvestd(ik«27 



-Fuel— use— i/- 



Per . 
hour 



Total 



Tractor No. 2 ( ) 1/ 



Hours for 
livestock 2/ 



-Fuel use-J3/- 



Per 
hour 



Total 



Hoiirs / 



Gallons 



Hours 



Gallons 



.V. i/ Record fuel used— ^ 

"'2/ List only the tractors used in livestock production or forage harvesting. 
' *T<ftal hours of use for each tractor Is known from Recordkeeper Number 3. Make 
your estimate here Q ft hours spent each month on livestock work and forage 
hamsti^ Dates o f fueling and operating times from Recordkeeper Number 3 

'» Should help., _ ■• • ' i 

• - 3/ Fuel use per Ijour depends on the load on the tractor. Consult hourly 
l^use rates by dates in Recordkeeper Number 3 to help set accurate fuel use 
■■'-^''ratett-, per. hour .■■ „ . J- 



Energy Recordkeeper Number 5 

t 

(truck and auto fueruse record 197_) 





Trucl 


t No. 1 


( ) 1 / 


True 


k No. 2 


( ) 1/ 


Date 
filled 


Odometer 
reading 2/ 


Miles 


Total 
gal 


Miles 
per gal 


Odometer 
reading 2/ 


Miles 


- -F 
Total 
gal 


jel 

Miles 
per gal 



< 



^ January 3 8,200 • 

January 6 8,360 160 20 

January 10 



Year . 



1/ Record fuel used— gasoline, diesel, or LP gas. " • 

fin ?L"a^ "i^'n?:^''f^?i? odometer reading and gallons of fuel added-, to gomfil^Vely: 
till the tank. At next filling, record new odometer reading, figure miles tj^avelled 
tor t"Se yea'r.' °^ Continue a , running record anS'compute StSp^^^^^ 



I^gy Mkeeper M ( 

^iu' ■ ■ .' 
W: ■■■ ■ 

|ryck and auto. BlleMnd. fuel chargeable to Hvestock 197 ) 



rilbntli 
: .aiid 
iyear 



:vJao. 



. TrucHio. K 1 1/ 
HeHor 



livestock 2/ 



lies per | , Total; 
jallon.3/j8^,lonp 



,:.IruckJo. U . ) U / 



Hfles for 
liWocJi 2/ 



'.Miles per 
jajlonj/. 



Total 



Auto 



Miles for 
ILvestocU/: 



Mies per 



Total 







;>'.vv'. :i.-/'^- 



f- 



r 



■ ■ ■ 



|||#i i^M;(irta for tach wMe is kno;^,f!;o» Ejetgy Hecordkeeper Bo, 5. Hake your estiiate here of the liles 
||!iyiMMMti,.(»;l^ 



^sollne I 



^fejjto mat pir gallon, * 

t/'i','. ' r • ■ ■ \ 
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, A»nual energy re,uireient of 'electric household apfllances 
Est. M h : 



annually 1/ 



-EstriHh- — 



* annually 1/ 



, Blender 

Broiler . 
' Carving knife ^ 

Coffee maker 
Jeep fryer ^ 



, Egg' cooker 
' Frying pan 

Hot plate 

Hixer 

Oven, microwave (only) 

Range 

with oven 

with self-cleaning oven 
Hoaster 
Sandwich grill 
Toaster 

Trash compactor' . , 
Waffle iron 
Waste disposer 





liunrum lulsiuiliumNG 




15 


All Cleaner 


m ' 


100' 


Air con()itioner (room) 


860 2/ 


8 , 


Bed;covering 


.147" 


, 106 


: Dehuraidifier *, 


377 


.83 


, Fan (attic) 


' 291 ■ 


363 . 


, Fan (circulating) ^ , 


' ' 43 


14 


' Fan (rolla«ay) . 


•138 


186 


Fan '(window) 


170 


50 


Heater (portable). 


176. 


13- 


Heating pad " 


. Iff 


ion 
ISO 


Humidifier . 


163 


1,175 , 
1,205 


IK ENIERIAMNT 




205 


. Radio 


86 


33 


Radio/record player 


109 


35 ■ 


Television , 




50 


black i white 'J , 




22 


tube type ; y- 


350 


30 


' solid state 


.120 




color 






tube type 


660 




solid state 


440 



ter,(15ft3) 1^55 

■ Freezer (frostless 15'ft3) ' i[m 

; Refrigerator (12 ft3)' ' : 728 

■• Refrigerator (frostless 12,ft3) 1,217 

Refrigerator/freezer (14Jt3)' 1,137 

(Fro8tless r4 [t3) i^j25 

LAIDRY , 



Clock ■ 
'Floor polisher 
Sewing machine 



-•ft 



17 
15 
11 
46 



Clothes dryer' , 553 
Iron,(hand) ' .144 

, "Washing machine (automatic) ^ 103 

Washing machine (nonautoraatic) ' 76 
Water heater ' ' ; 



J ta |,i„ ,!„„, ,„ ,„],„to, ,4 _ 
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Every farmer or rancher sh9uld start 
keeping records by making a Job-by- Job 
buildup of the energy requirements of 
the thinga that he does in livestock 
production. 



iSACTORFUEL 



( 



The rate at which tractors use fuel ■) 
while doing different work is ijot well 
documented or understood. Modt planning 
guides provide Just on e rate. 



BLBCmOTY AND O AS 

Tables 4? 8? and 9*and figure 4!*can be 
used as a first approximation of energy 
use by yjirious production systems. 
HoyeverV get an engineer to assist in 
planning a total system. 

Grain drying should be considered in 
any evaluation of energy use in live- 
stock production because: (1). thfe 
processing and storage of grain* is an 
inseparable part of the livestock 
production system; (2) grain drying 
requires lots of energy, especially LP 
or natural gas, often twice as much as 
that spent on all other grain producing 
activities combined; and (3) alternatives 
are avaMable for storing, preserving^ 
and feeding grain without drying it. 
Grain drying, however, has not been 
included in the energy use tables be- 
cause it is affected by too many 
variables. Producers are advised to 
get special reports from their State 
Extensioft Services on options available 
for drying grain and for handling high 
moisture grain. 

Small 'felec trie motors are less efficient 
than large motors. Hor«epower and 
kilowatt hours are equated on a 1-to- 
1 basis only for large motors. For 
example, a 1-horsepower electric 
motor uses an average of 1.84 kilo- 
yatta per hour of opera tion^ ^10- 
horaiepbwer motor uses 11. 50 kilowatts 
.per hour. With three-phase service 
the It to-*l ratio more closely ap- 
proximates actiiil use of electricity, 
biit*even here the smaller motor is 
less liff icieht than the larger ones. 

*table 4» page 14 Figure 4, 
Table 8, page 53 
Table 9, page 56 



Nebraska tests oa tractors pi^ovide data 
to make much more accurate estimates ^ 
of fuel use: Figures 5*(die8iel) and 6 
(gasoline) ,have been developed from 
the Nebraska test data to help in 
estimating tractor fuel use per hour. 
The data reflect averages for tractors 
tested since 1969, assume that engines 
are properly tuned,' and exclude four- 
wheel drive units. ' . 



page 26 



Figure 5 shows fuel use per hour for 
five diesel tractors ranging from 50 
to 150 horsepower. Two fuel estimating 
lines- are given for each size tractor; 
one tor full engine speed and one for 
iialf engine^ speed. Near full engine 
speed is needed for most power takeoff 
operations. 

Take the 100-horsepower diesel tractor 
in figure '5 as an example. Place a 
straight edge across the page. At full 
engine speed developing the maximum of 
100 horsepower, fuel use is about 6.7 
gallons per hour. Move the straight 
edge down the page until the. 100- 
horsepower tractor is developing only 
50 horsepower at full engine speed. 
Read along the left side of the page to 
find that fuel use has dropped to 4.4 
gallons per hour. Similarly, full 
engine speed for the 100-horsepower 
diesel tractor will use 2.2 gallons of i 
fuel per hour when there is no load on 
the tractor. Do the same for the 100- 
hofsepower gasoline tractor in figure 6; 
fuel used per hour is considerably 
higher at each level. Commonly, diesel 
tractors use only iabout 70 percent as 
much fuel per hour as gasoline tractors 
of the same size doing the same work. 

*Figure 5, page 70 
Figure 6, page 71 



For tractors other than the sizes givep 
In figures 5 and 6, simply draw in fuel 
estimating lines for these sizes. For 
example, to estimate fuel use per hour 
for a 60-horsepower tractor, read up 
from 60 horsepower along the bottoal4i|f 

the-right-figure-until- the-dlagorialB 

line that passes through zero in the* 
lower left comer of the^ figure is 
intersected. Then with a straight 
edge draw a fuel estimating line for 
a 60-horsepower tractor parallel to 
the others in the figure. 

Many Jobs do not require full (standard 
for power takeoff) engine speed of the 
, tractor. Reducing engine speed saves 
.^fuel» The effect on fuel use per hour 
of half speed is shown in figures 5 
and 6» The vertical arrows indicate 
the drop in fuel use per hour, the 
maximum horsepower that can be develop- 
ed at half speed, and the beginning of 
the fuel estimating line for half 
speed. 

To draw fuel estimating lines for half 
speed for tractors other than the 
sizes given, take 58 percent of the 
rated horsepower for diesel* tractors 
or 61 percent for gasoline tractors i 
Start the half speed fuel estimating 
line from the diagonal at that point. 
For example, 58 percent of the 60- 
, horsepower diesel used in the previous 
example is 35 horsepower. Read up 
from 35 horsepower to the diagonal 
line passing through zero. Then set .* 
the half speed fuel estimating line 
for the 60-horsepower tractor parallel.: 
to the other estimator lines in the 
figure. 



TSACTOB POWER REQUnEMENTS 

Research has measured the power. require- 
ments of farm operations and forms the 
basis for the guidelines in this section. 
Jobs, working conditions, and equipment 
also affect power requirements. In 
uflfing the guidelines, use judgment 
based on experience. . 



Many tractor-powered jobs in livestock 
production require power for three 
purposes: (1) to operate the machine, 
usually pto power; (2) to move the 
weight of the equipment; and (3) to 
move the weight of the tractor. Build 
up-thepower requirements for" the job 
by estimating each demand on the tractor 
engine. 

Table 10?^ gives power requirement guides. 
If the equipment used is not listed in 
table 10, pick an item with similar 
operating characteristics. Do not 
confuse power guidelines listed in 
table 10 with performance of the typical 
suburban lawn and garden tractors of 
10 to 15 horsepower. They are not the 
same as farm-size tractors. 

Power to move An implement depends on 
weight, speed, and condition of the 
travel surface. Estimates in table 11 
are based on these three factors. 

Implement and load weights should be 
rounded upward to the nearest whole 
ton. Table 10 is a guide for either 
weight or typical operating speed in 
miles per hour . 

' ' i ' *" ■ 

f 

Farming hilly country may require 
larger tractors just to have^^nough 
reserve power to get up Sjloi^^s.. For 
example, pulling a load tipr, a 10-percent 
slope takes about 3 times as much 
horsepower as moving the same load at 
the same speed on level ground • 

Table 12*gives the horsepower needed 
to move^ tractors of 35 to 150 horse- 
power ovet different travel surfaces 
at 1 mile per hour. Interpolatfe for 
tractor sizes in between. those given 
in table 12. To determine specific 
job power requirements, identify the 
size of the tractor and conditions of 
the travel surface, then multiply the 
value in table 12 by the speed. 

*Table 10, pages 60-65 
Table 12, page 67 
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libit- WuiilM to uie of electricity and gai In liveitock production 





Facillt 




Power unit 1/ 


Energy per unit 
Elec- LP 




Tiifia 


Size — ' 


















Type 

c 


—Sire 


trlcity- 


I gas 2/ 
(gal; 


ComniBnt ^ 


' Light 


Y^ftovlng houae 


^ 20 crate 




f m watts . 


'^u/y 




Incandescent lamps. House useil year round* 


Itiht 


, Nuraery 


1,000 tt2 


nuiDa 


600 watts 


/ mill 




Incandescent lamps. House used year round. 


Light 


Open hog ahed 


■ 3,000 ft2 


• Bulba 


600 watts ' 


220/y . 


mmm. 


Ificandescent laitipSt .House used year round. 


Light. 


Cloaed hog barn 


3.000 ft2 


Bulbs 


1,600 watts \ 


M50/y 1 


... 


Incandescent lamps* House used year round. 


ugnc 


Feed house 


1,000 ft' 


DUlDS 


100 watts 


360/y 




Incandescent latnpa. Houae used year round, * 


Light 


Open cattle ahed 


3,000 ft2 ' 


Bulba 


600 wa^ffl 


430/v 




Incandescent lamps. House used year round. 


Light 


Pole light . 


— 


Lamp 








Mercury vapor. Used year round. ' 


Fence 


Electric 


One unit 


Charger 


iu watts 


o**/y 




Handles liO rods of fence* 


So freeze 


Hater tank 


SO gal 


Heat element 


1,000 watts 


1,750/y 




For moderate zone". Use 125 percent for cold 
zone; 50 percent for mild zone (see fig, 


h freeze 


Uaterer 


2 drinker . 




Ann UJihfa 






For moderate zone. ' Use 125 percent for cold 
zone; SO percent for mild zone (see fig. 4). ^ 


Punp water 


Ml' 


L (hrh 


Motor 


1 hp 


1.23/1,000 gs 


I 


Lift 60 feet. Greater lifts require more power. 


Grind mix " 


MIxerTDlU ; 




' Motor 


. 3 hp 


7.82/ton 




Medium grind of 0*5 ton per hour.' 


rrc^niiA . 


. rre-Diixer 


250 lb , 


Motor 


0.5 hp 


L13/ton / 




Mix 1.0. ton per hour. 


Unload grain 


Boot auger . 


4 In x 10 ft . 

A < 


Motor 


0.5 hp 


0,16/ton 


Unload ?.0 tons per hour, 


Unload ground 
feed 


Boot auger 


4 in X 10 ft 


Motor 


0.5 hp ' • 


0.23/ton 




Unload 5*0 tons per hour. 


. Convey grain 


Auger 


4 inx 10 ft 


Motor ^ 


0.5 hp' 


0;16/ton 




Convey 7,0 tons per hour, for 10 feet. Add 
0.25 hp for each additional 10 feet. 

■ 



'.See footnotes at end of table. ' . 

; ^Figure 4 1b on page '26. ' ' 



.TibU,t«(!uidii to UN of ilictrlclty md^gii' in Uviitock productloifContlnutd 



■r, 



Function 



Cooviy ground 
f(id 



Uov (lid 



Vutiliti 



Vii^tlliti 



Vtntiliti 



Hut 



Hilt 



Hut 



VlDtilltt 



Ficility 



Povir unit 1/ 



Enirgy pur unit 



Tlie 

tricity 
(kWh) 



gii '2/ 
.(gal) 



Coment 



UnxlOh Hotor 



/ 



0.3 hp Oi23/toi) 



V Convey J.O tons per hour for 10 feet< Add 
0.2S hp for each addltlonallO feet. ^ 



Pneunitlc 1-inch tube , Hotor 



3.0 hp 



13/ton 



Requires 1 hp hour per ton per 100 feet' 



Firtoving house 20 crate , Hotor 



0,2S-2 hp 



For iioderate zone. Use Up percent for 
nlld zone; 90 percent for cold zone. 



Nursery 



1,000 ft^. Hotor 



0*25-2 hp 



For moderate zone. Use 110 percent for 
mild zone; 90 percent for cold zone. 



Closed hog barn 3,000 ,ft^ Hotor 



hp 17,290/y 



For moderate jEone^ Use 110 percent for 
mild zone; 90 percent for cold zone. 



A'^fraie 



1 sov 



Lamp 



250 watts UO/lltter 



Used during 8 months cold zone; 6 monthn 
moderate zope; 4 months nlld zone. 



Farroving house 

solid floor 20 crate 



Lamp' 

Gils heater 
fan motor 



ISOvatts 
kHM Btu 
0i2H hp 



l,«0/y 



, House used year round. For moderate zone. 
800/y Use 150 percent of lamp and gas; 133 percent* 
of fan for cold zone. , Use 50 percent of lamp 
and gas; 67 percent of fan for mild zone* 



Farrowing house / Gas heater • 40>00OBtu 

slpttedUoor 20,c|;ate Fan motor 0i25-lhp 1,4% 



590/y / 

Same except no heat 




Closid cattle 

bin 4,500 ft2 



Gas furnace 
Nater pump 
motor 



Hotor 



ll^M Btu 
0i2H hp 



470/y 



l,WO/y 



Sane except no heat lamp. Hater pump 
operates sane tine as fan above. 



2-li0 hp 24,200/y 



, For 200 head of beef cattle In closed, warm 
confinement bam, moderate zone. Use 110 
percent for «lld zone; 90 percent for cold 
zone. 



,IaMe Wttldei to «« of , jktrklty and gas In llveitock production-Continued 



Function 


^ Facility 


1 ^ 1 

Power unit 1/ " 


Energy per unit 




Type 


Size 


Type 


Size 


Elec- 
triclty 
(kHh) 


LP 

gas 2/ 
(gsll 


' Conent 


Heat 


Nursery 
solid floor 


• 

' 1,000. ft^ 


Gas heater 
Fan motor 


40,000 Btu 
0»25-l¥ 


720/y • 


.880/y 
^" 


, nuuse u0t;u year rouno* ror moderate zonfii 
Use 180 percent of gas and 133 percent of 
fan for cold zone; 45 percent of gas and 
67 percent of fan for mild zonp. ^ 


'Heat 


Nursery 
slotted floor 


1,000 ft^ 


Gas heate/ 
Fan motor 


40,000 Btu 
0.2Mhp 


720/y, 


780/y , 


House used year roiinii, For moderate zone. . 
Um tj|percent of gas and 133 percent of ' 
t^<n',tor^old zone; 45;percent of gaa and 

t|7'p.erce^Eit of fan for mild zone. 

':\ ■ . 


Unload 

grain <0\ 
r — «t: 


.Sweep 

'^fi', auger 

ff . 


2D-ft 
diameter 


Motor 




3.26/1,000 bu — 


Unload 1,200 ,bu dry grain per hour. 


Mrate 
lagoon 


Hanure 
. lagodn 


1 acre 


Motor 


. 2 hp 


1.960/110 




Requires continuous operation for 9 months 
in cold zone, JO months In moderate zone, 
12 months In mild zone. 


OxUite . 
manure 


Oxidation 
wheel . 


1 unit 


Motor 


5 hp 


56,410/y 




Operates continuously and handles up to 
UO feet of racewa]^. 


Presiure 
. spray 


pooster 
puop 


SCO pal 


Motor 


0.75 hp 


1.59/h 




, Use 4 hours toNs^ean 20 crate farrowing 
house. ' 


'Clean 


Steam 
cleaner 


High 
pressure 


Gas heater 


40)000 Btu 




0.«/hr 


Use 6 hours to clean 20 crate farrowing 
housei 


■ . '/ 

Moid high 
Qoliture 
ihellej corn 


".Bottom 
silo ' 
unloarier 


3 hp 


Motor 


3 hp 


0.65/ ton 




— ^ 

Unload 6 tons per hour. 


Unload com 
silage' 


Bottom silo . 
uiiloade'r ' 


7,5 hp 


Motor 


7.5 hp 


1.42/ton 




Unload 6,5 tons per hour, Handles grass- 
legume silage at 3.25 tone per hour, . 


Unload corn 
silage 


Tover surface^, 
unloade'r 


lSO*ton 
.Bilo 


Motor 


5.0 hp 


1.43/ton 




Unload 4.5 tons per hour, Handles grass- 
legume silage at 2.25 tons per hour. • 
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T«Ui MttUii to uu'of elfcttlcity lod gii In llvaitock production*^tinued 













\ 1 Energy per unit 






Ficlli 




Powr unit 1/ 


Elec- 


LP 








* Slxe 


Type. 


Site 


tricity 
(kWh) 


gas 21 
(gal) 


CoBDent 


\ ■ 
com illigt 


unloador 


A7(Uton 

lilo 


Hotor 


5.0 hp ' 


0.99/toii: 


... 


Unload 6*5 tons per hour* jlandles grass- 
legume silage at 3*25 tons per hour.v 


Ualoid 
. conilligi 


Tovitjurfice 
untoidetr 


1,080'ton 
, lilo 


.Notor 


7.5 hp 


1.42/ton, 




Unload 6«5' cons per hour. Handles grass- 
leguoe silage at 3.25 tons per hour. 




Plight ' 
e'levitor 


10"x20' 


Hotor 


1.0 hp 


1 

' 1.8Vh 




Add LO bp for each additional 20 feet of 
elevator. 


FNd by 
luger 


Auger 
feeder 


91' X US' 


Hotor 


5iOhp . 






For Daximin of 125 feet of auger. 


FMd by 
belt 


Belt 
feeder 


. 12S' 


Hotor 


5.0 hp 






For mim of 125 feet of belt. 


loll high 
soiicurc . 
sbiUed corn 


Roller 
illl 


:10" 


Hotor 


5.0 hp 


1.07/ton 




Moisture content 25 percent. 

♦ 


Grind 

com 


Haaaer 
■111 


10" • , 


Hotor 


,10.Q hp 


5.75/ton 


mm*t 


Dry shelled com. 



1/ Use of electricity by electric ootors' is deten^ned at the rates 
ihcvo for 8ingle*phase i&otora in table 4. r 
2/ One gallon V IP gas is the equivalent of 92 ftHf natural gas. 
3/ lottl wittige of bulbse 



p 



.', 0 '':| 
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\^;;i;_ttbli IO--litliit«d tractor horsepower to operate selected kplenents used in livestock producfiffli, i. . >' • • ' ' v "^,V''\f 
. j:.. typical travel speeds for mobile operations and weight of implement 1/ ' V ./^ ■ 







Implement 




. Operation 


.speed 


weight 2/ 


Pto power for operatic 3/ > 



■ )k)v, 'sickle bar, stem 
plants 



Hsw, sickle bar, 
grasses 




Hiles/h Tons 
\ y 0.3-0.4 



>wer 



0.4-0.6 hp per foot of width; Use highest. value for heavy * 
■ „ growth. , ' 



5 0.3-0.4 0.5-1.0 hp per fool of width Use highest value for heavy 

. growth or mature grasses'. 



Kov, rotary 



0.5 



3-8 hp per foot of width 



Use highest value for >heavy 
or tough forages. 



Crifli|) or condition hay 



1.2-1.^^ 1.5-2.5 ha per foot of width Use highest value, for large 

' ' volume. 



Nindrower with conditioner 
self-propelled 



2.H.0 



(.0-3.5 hp per foot of width Use highest value for large 

. volume. 



Rake hay, side delivery 



4 . 0.3-0.5 



0.2-0.3 hp per foot of width Add 50 percent for high mois- 
ture (40-70 percent) crops. 



Bale hay, 40-60 lb bales 



^ 1.2-1.8 ■ l.'5-2.5 hp per ton per hour 



Use higher values for larger 
hay inputs. Add we^ht of 
half -loaded, trailing wagon, 
if any. 



Bale bay, 0.75-ton round bale 



1.7-2.0 



1.8-2.6 hp per ton per hour 



'Add onerhalf weight of lale 
to implement weight. 



See footootei at end of Uble. 
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table IMstliated tractor horsepower to operate selected Inplenents used In livestock production, 
typical travel speeds 6r mobile operations and weight of Inplenent l/-Contlnued 



^uperation 


Typical 
speed . 


Inplenent . 
weight 2/ 


Pto power ifor operation 3/ 


Conent 


Bale hay, I.S-ton round bale 


Mlles/h Tons Horsepower ■ « 

, 4' 2.0-2.5 lt8-2.6 hp per ton per hour , Add o;ie-half weight of bale 

to implenient weight. < 

- ■ - - v ' - ■ ■ 


Stacking wagon, I.S-ton stack 


4 2,5 1.1-2.5 hp per ton per hour Add 0.75-ton load to imple- 
■ 11 • nfent weight. 


Stacking wagon, 3.0-ton stack 


i ■ V — ~ ~ • ■■: — 

4.0 l>i^,5 hp per ton per hour Md I.S-ton, W to imt^le- 

ment weight^ ■ i' ^ . 


Stacking wagon, 5.0-ton stack 

'(' ■ ■ , . ' 


A An * 1 1*^ '\ tin nor ^^n nor linn r KAA 0 '\«i('nn "HA^i^i fn ^mnToii'^ 

4 D*u i«x^4tj np per LQn per noui aqq ^^j^cun '<ioaa* lo inipj.c^ 

. ' . nient weight,^ ' j^': 


ChQp grass-legune forage, wet 
6-foot cutter bar. 


3 ^ 1.4-2,0 ,1.0-4.0 hp per ton per hour ^ Finer cut, higher yields, 

d|ler forage, more grasses— 
* • all Increase power. 


Chop gras^-legune forage, wilted 
t-foot cutter bar 


3 1.4-2.0 1. 0-8. Q hp per ton per hour ■ Fln^r cut, higher yields, 

drier forage, more grasses- 
all Increase power. 


Chop grass-leguie forage, 
wlndrowed hay, tr^l load . 

Jl 


3 1.2-1.7 2.0-5.0 hp per ton per hour Finer, cut, higher yields, 
' , , drier forage, more grass- 
all increase power. Add 
' • weight of half-loaded .wagon 
'• . • ^ to impleoient weight. 



9^ f\% y 7^ ' 

^ \^ ;.r . • 
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!lUi 10-Bitiytid tractor horaepover to operate selected itpleienta used In Uveatock-productlon, 
. , . typical travel apaeda for loblle operatlona and velght of liplenent l/-Continued 



flptration 


Typical Inplenent 

speed weight ,2/ Pto power for operation!/ ^ , Coment 


unop corn nugti x roV| 
tnUload 

f 


Hllea/h ' Tons Horsepower 

t ' ' ' ■ ' • ' ., • ■ • 
^ 3 1.1-1.7 _^.0-2.5 hp per ton per hour Finer cut and higher yields 

Increase power. Add weight 
, of half-loaded wagon to 

Inplenent weight. 


Cdop com alUge, 2 row, 
trail load 

> 


3 1.2-1.8 1.0-2.5 hp per ton per hour Finer cut and higher yields 

, Increase power. Add weight 
; , ^ ^ of half-loaded wagon to 
f i iBpleBent weight. . 


Chop atalkaga 124t. cutter 
cutter bar. aelf-DroDellM] 
3 row 


3 ,6.{-7.0 1.0-2. 5, hp per ton per hour Finer cut and higher yields 

Increase power. Add weight 
* i . ' of half-loaded wagon to 

lipleient weight. 


Chop hayligi cutter 

cutter luir. flfflf^nrAn^llofl 

3 row 


3 • 6;S-7.0 , 2.5-5.0 hp per ton per hour . Finer cut and h^ier yields 

Increase power. Add weight 
of half-loaded wagon to 
Inplenent weight. 


Chop' hay, 12-ft cutter 
^aelf-propelled, 
3 toy' ■: 


■* 

3 • 6.5-7.0 2.0-5.0 hp per ton per hour Finer cut and higher yields 
H Increase power. Addwelghti 
■ ? of half-loaded wagon to ' ■ 

' inplenent weight. 


Chop earlage, 2 row, 
trail load 


3 1.2-1,8 1.0-2.5 hp per ton per hour -Finer cut and higher yields 

Increase power. , Add weight, 
. ' . of half-loaded wagon to 

Inplenent weight.. 



Table lO-Estiuted tractor hbraepowr to operate selected lipleaents used in livestock production ^ 
typical travel speeds for mobile operations and weight of inplenent l/«€ontinued 





Typical 


Inplement . 






operation 


speed 
1^ 


weight 21 


Pto power for operation 3/ 

If ' ■ 


'ConDient 

1 



Grind dry shelled corn, 
haMeriill ' 



Hiles/h Tons 
0 0 



Horsepower 

It 

9.0 hp per ton per hour 



Horsepower increases with 
fineness of grind. Reduce 
to 4.5 hp with i/4 inch 
screen. 



Grind 25 percent mol^ure 
shelled corn, haoner mill 



11'14 hp per ton per hour 



Grind dry ear com, 
hamernlU 



7.5-10 hp per ton per hour 



Horsepower Increases with 
fineness of grind. 



Horsepower increases with 
fineness of grind. 



Grind baled bay, tub 
grinder 



10-20 hp per ton per hour < . Horsepower increases with 

fineness of grind. 



Grinder-ilxer, com and 
Bupplenent, Kblle, LiO-ton^ 
capacity I 



1.5-2.0 



11-17 hp per ton per hour 



Horsepower increased with 
fineness of grind. Add 
Hons of capacity to . Inple- 
nent weight. 



Load com silage, front-end 
''^ loader, bunker silo, 0.5 ton 



0.5' 



0.2 hp per ton per hour 



Feed grain with self-unloading 

wa'gor, y ■ 



0.5-0.? 



0.1 hp per ton per hour 



Add weight of load to 
lutplenent weight. 



eed iilage>wlth self- 
, imloadlng wigfln 



1.5-1,8 



0.1 bp per ton per hour 



Add weight of load to 
inpleient weight. ' 



Table IMstlnated tractor horsepower to operate selected inplenents used in livestock, production, 
typical travel speeds for mobile operations and weight of inpleient l/"Contlnued 





Typical 


Inplenent 






'operation 


speed 


weight 2/ 


Pto pd^wer for operation 3/ 


, ' Comnient ^ 



Scrape paved feedlot . 



Hiles/h Tons '. Horsepower 
2 . 0.2-0.4 1.0-2.0 hp per foot of width 



. ^ — 

Add 0.5 to 1.0 tons to 
j[iiiplenient weight for full 
bucket loads. 



Load manure, front-end 
loader 



2 ■ 0.4-0.7 0.2 hp per ton per hour 



Fmp' liquid manure from pit 



1.0 hp per 100 gal/min 



Pump liquid manure from 
pit vslng chopper pump 



1 



■ 0 



2.0 hp per 100 gal/min 



Spread solid manure, 
3-ton 



6 0.8-1.2 

f 



2.0-5.0 hp 



Surface spread liquid 
manure, 750*gallon tank 



6 1.0 




Ohp 



Add weight of. load > to 
Implement weight. 



Add weight of load to 
implement weight. 



Surface spread liquid 
nanurei l,50b-gallon tank 



6 1.5-2.0. 



10 hp 



Add weight of load to 
implement weight. 



Surface spread liquid 
manure, 2,250-gallon tank 



. 6 . 2.5 



Iphp 



:^ L 



Add weight of load, to. 
. implement weight. ' 



ftble, iMstlMted tractor .horsepower to operate selected lapleaents used in livestock production, , ,. ; ,.m 
typlMltravelsp&s for We operat^tons and weight of iBpleaen^^^ 



Operation 


• < « 
Typical 


. liplenent 
,. weight 2/ 


•Pto power for'opei;lt:ipn 3/; ,; Copent , • 


Soil Inject litniid 
nanure, 2,250 gallon 
tank 


MHasI' ■ Tons'' ■ ■ ' ' Horsepower ir:: , '1; ■ " 

io V 30hp ' v'A(id,'jrefglftQf lo||||pl' 

' ;''^;L■Hnchc8/;?fiep■• : i , ^ '.' 


Irr^lgate from runoff 
holdlng^ jond ; . , ; 


■ ' - ■ ■ : " ■ ■ .L 

a 0 ■ ^^O hpper lOOgaHmk :,, . ; ;fAdd:,0;;fehp,fpr Mch 100, ■ ^ 


Puilioai 


$ . . <' . 

. ■ - ■ ■ 


— — — — ■ / ■ . , : ■■:.^.,..!fCr&> ^^^^^ — 

Variable / Variable^ ' Itolllng power only ' ' i ' .M^^^^.^^^^^^^^ 


iHrive tri 

: ■ 


ctoronly 

1 • 


. Variable " Variable^ RoHin|.ppwer onf :;-, S"^i::'i^;^^iapi^ 


flli'tower silO v . ' 


L i o V > • 'O,. .■■'0.5-2.0> pw.tOT ' 



. 1/ jlelght;of..the Implement. . %lie8 only- to m^ile operations, pogs^^t^^^ V-y[i'M''f£f' 
■ ' . V Include the' weight-of feither. tractor. pr tripling ^agon. j^. " , ,f %.vi;„/>' ' , V^^^ ' . 
. ; ■', 3/ Does not Inciude M Iwrseptfv^r needed to^ We eltft the iiapjemept '' • ; ,:vi|j:;!' * . , : ^ 
•'• ^ ■ or, the. tractor. . SeeWes'iifaiijj.lS for estliwtes oHheVvalueBt' , ,■ ' ■ 



I V'"' ■ '■' 




Tajjjle 11~A1 



mate horisepower. requited to move loads onf mile per hour over 



^ .. : various surfaces 1/ 

■*fe-i*r:rP-=Tf^-^- ^ 



Load' 



Kind of surface 



Good 



Fair 



Ppor 



-t- iff , ■ 

. 5 '-j 



6 



8 ■ ^V,;?,;:* 




10 
12 
15 
20 



2;7 
3.2 
4.0 
5.r 



0.8 

1.6 \ 

2.4 

3.2 

4.0 

4^8 
•5.6 

6.4' 

,8.0 

9.6 
12.0 
16.0^, 



,1.3 
2.7 
4.0 
' 5.3 
6.7 
8.0 
9.4 
10.7 
13.3 



...t%16,0 



20.0 

* 

26.7 



jL/ Coefffcients of rolling resistance are 0.05, 0.15, -and 0.25 for the three, 
/proigressively rougher surfaces. Estimates assume that, surfaces are relatively, 
levels ' Eoad include weight of implement and anything on it. For . higher ^speeds', 
multiply the table vdsLues by the miles per hour desired. A "good" surfacfe is 
h^rd, smooth ground, a' hard farm road, or the equivalent. A "fair" surface is a 



sloppy paved feedlbt, cultivated land, 'rough but ha^^l^pund, or^the equivalent- 
A "poor" surface is plowed ground , muddy ground , oi^M^e/^^e^^^ ^\ ' 

. ■■■ • V . . . ■ ■■■ ■■■y^mmm^:- , ... ^ • ... 




r " 



8^ 



,.,.;r»>-.- 

' I > .... J 
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_Table^2~Ap.pro^5ate-ho^ 

over different kinds of surfaces 1/ 



Tractor 
(horsepower) 



35 
• 50 
75 

100 
125 
150 



Good 

0.7 
0.9 
1..3 
1,6 
1.9 
2.2 



Kind of ysurface >"i|]i^', 



Fair. : 




[OOT 



3.4 
4.6 
6.6 

8.2, 



1/ Coefficients, 'of roHing ^ist^fesri^^ 
progressively rougher ^^rf ^ces7^JsXii|fc^'a-^ume. thi a 
level and the tractor has average WlieM*i^^izhtfe aL''*>^^^^^ red.a|:ively. 
speed.; ihpltiply ^le^^^^^'^mWv^ 
±8 haid, smooth .ground, a Hard' /ar;n roa^Ar 'thllS^^'^^' ^ ^ 
is a sloppy pave.d:feedlot./: cu;ffi^^ roiMg 
equivalent. A "poor," surfa(5f5,^#ed" grourid^^a?^ 
.Shipping weight of small \ra</toVH^ about lObXf^ti^^^ 
power; 75 p^ounds >er power takto*f }f6rs^p6wef «f^^^ 
greater witfc wheel weights iflnd fuel I'o'^a.'/ 



^fj^ A;^"fair<^faee = 
l^i-^biind, . or the ■ 
„_^ri^>,or fche.eqij4.yalent".\^^ ,. 
^T^pqtoer takeoff .'.1^ 
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isiIlfiAlING BNW^ USE 



1 



Ample of s avings by use q f tr acto r' ' 
jy^'iN cATxyi ire®^ 



:A farm fxp0(}^^0:0^^ 
of-, "diropa ati^-^i'^^^^ 



each year ''ix^f^4^y 'IP?!^/^ t 




Itial acreage' ; 
^tS^er . calyes" 
Ih jconceti- ; 

trate xation:;wi 

■ ■ tr ac tors' liic.l^ '^V. ' ' 

dieg^l , T two 75rliorseppwer dti^&fela one 
50-horsepower diesel v and. one VSO- / 
horsepower gasoline tractor, .Th^' 
number and sizes of these tractots are 
determined by the peak seasonal work ^ 
load on a particular farm. 

The producer may never have thought 
/much about^the tractor fuel used in 
Uvestockm)rk. Until recfently fuel 
was rather inexpensive, and vthe major 
part, of it went into ci^op -.production 
anyway^j. it was simple to Use the 
field crop tractors fcfr everything.. 
Often a separate tractor wa^s hooked to 
each implement to avoid the trouble of / 

h6dkups« * 

' * . . ■ ■ . ' 

low, fuel not only costs mu;ch more, but 
may be in short supply ^periodically . 

Sq 1 at ways '•aBBtoducer can 

cut the amount of tra 
feeding' operation's. 



£ 

:i^6l^raxiL''l. A^list intlu 
/ppfer^a^^^ The~farTa6r 




major 
jinclade 
fowing , 
^o on 




uel nsed ;in 



First, the producer should estimate ^ 
: his current use of tractor .fuel in 
livestock \iork^. He can try then to 
reduce fuel use by r^natching tractors 
and implements. Finally^ he. should 
iooK for \J^ays to cut f iiel- use even 
• further 'by inproj^ing the way operations 
ai^e done, Md eiimi^^ some tasks. 

/v Taijle 13*13 the worksheet for estimat- 
■ ■ J.ng how much fuel currently is being 
f. used by the cattle feeder. Here is 
: %bqylr It Should be completed column by 
'•■.,:^oilumn.», . — ■■ .■ • i y 

. *Tabie ^13 , page*^'. 



Hay ^Harvest so he start 
"then lists crimping, r ^ 
through use of a =tractbr for miscel- 
laneous work and travel. 

Column 2. ' The horsepower of the tractor 
that is^used for each operation listed 
^in cqlumjjil. 

Column 3. The fuel (diesel, gasoline,^ 
LP) lised^by the tractors listed in 
column 2. ^ 

Column 4. The usual speed 'the engine . . 
is run for eacK of the operations. He v 
records "standard" speed for most of 
the pto operations'^. This is close to 
full engine speed for most tractors. 
Some^are^estimated at half or full 
^gine speeds, but other speeds, such 
as three-quarters, can be recorded if 
appropriate. 

.Column 5i The condition of the .t:rkvel- 
surface for'vthose operatlprts vfilfet^^^^ 
not stationary. He uses Vgood" ^or 
roads, hard ground, or the equivalent^ 
^'fair" for cultivated land, .-a sloppy 
fee4Jot, rb pastures., or the 
eqjiivaierit ; "poor" ^o^:^plowed grputid , 

;inaniire in a- ffeedlo t , muddy 
grounfi^^ or £he equivalent. , ; 




,*Table 10, page 60. 



ColumiFS^ :|j^raV6l speed in miles per ^, 
hour for imjb'ile opera,.tions,i He checks 
theXl!|ypicar speed^Vgiven^^^.i^ table 10* 
to make sure ^ that t|ei travel, speedp he 
records . seem reasonable'. • ft^^"^. 

Column f".- Weight of the implement and > 
its Load to the nearest ton %bove actual 
weight. He knows what most bf his , • 
implements weigh, plus .the loads they 
carry, but he needs to check items which 
h6 does in table 10. ,! 

Colutm 8. Thfi:fhbrsepbwer needed to • 
operate the iin^lement . He Uses data 
from table lOvlpodified by his own 
experience to estimate. power require- ' 
mental Some seem exceptionally low, and 



68 



'85 



ERIC 



he mu6t c oriftlnually remind himself that 
more powef^Tl be add ed^ to move th^' 
Implement 4nd the^ tractor. Besides, 
use of latg^ field tractors has gotten 
.him accds#omed , to greatly^ overpowering 
many jobs^n his cattle feeding' 
operaglto^ 

Colinto ?.V . The- hb^^ needed to 

move the Implement for mobile operations. 
He uses data lr> table 11, along with 
the weight, travel speedy and con- 
dition 6f travel surface^ that he h^^s 
recorded In?^^ columns 5, 6, and 7 of ^ 
||thls table./ TaUle 11 Is on page 66. \ 

Column 10. The horsepower needed to 
move the tractor. for mobile operations,^ 
He uses table 12 for his basic infor- 
matlpti, again noting the speed ;and 
travel surface that he reporded -In col- 
umiis .5 and 6 of this tafele on page 67. 

Column 11. Total horsepower needed 
for operation. He adds the values In 
columns 8, 9, and 10. 



.gasoline_tractor is-used . — Had- his 



. Column 12. Estlmat-ed tractor >iours per 
year for each operation. Estimating 
average hour^ per day, plus days worked 
for each operation, resujtsf.ln a fairly 
accurate. figure for each operation. 
Knowing the beginning;: and end-o We^r 
hourme'tj^r readings on, each tracffor, : 
helps, Cespeclally, With assigning a 
value to miscellaneous travel. 



tractor sizes been other than those . 
presented In figures 5 and 6, he would 
first have had to draw In fuel estimator 
lines to represent them as described 
earlle't. n . 

Columns 14 and 15. Total fuel use per 
year for each operation. He multiplies 
fuel use p6r hour (column 13) by 
operating hours per year (column 12) 
and puts th^ answers In column .14 If 
dlesel was used; column 15 If the fuel ' 
was gasoline. ; ' . 

This detailed examination of- this cattle 
feeding enterprise shows that It con- 
sumes 1,667 gallons of dlesel and 472 
gallons of gasoline In a year. .This 
farmer thinks he already sees som^ 
good possibilities for saving f^l^|^ ' 
but tirst he yants to see what ^cfferl^u 
accomplished simply by rematchlng , 
tractors to /implements. The need |^c^ 
doing several things simultaneous] 
not allow him to use the moat ec 
tractor in every instance; but he^ 
^taake adjustments 'for thkt in a f^«. 
step. He estimates and recQrds(^™i 



"fuel that cd.^^. 
changing tri^fk 
follow thfDi/gh'v 
and implemeydt^ 




Column 1^; ^el^iise rf63t:;ftbur; For 
^i#el ;tractors he^go^^o figure 5, 
IfTpfcks out the fueT^timk tor line for 
iyithe size tractor thatVhe uses, notes 
y the hbr sepQwer: tjhi^t thaler at ion 
takes, and read^Jjt^^ gallojis of fuel . 
used per -hoiir on^^^e left of the page. 
► He does , the same f or each successive 
.^operation, ^ometlmes using the full 
• speed estimator line; sometimes the 
half speed line as .indicated by his . 
engine speed recordings in column 4^ of 
this table.; He^considers "standard" 
the same, as full gp.fesed for estimating 
fuel use per hopr; Thfe' same procedure 
Is follpwed with, figure 6/ whenever the 





simply 

^lA^., Let's 
le^ tractors 
76. 



Saving Fuel' „ 
Tractors and Implements^ 

" -X . ■ f 

fSplumn 1. A list of 



the 



perations is 
Le 13. 



;tlhe same as in column 1.. 

Column .2. The horsepqwj^^ee|pdVto' 
both operate and move tl^^iipiement . 
Adding the values in colyrai^iS and '9, 
tapll 13 gives this answer. . > 

Column 3. ^ Travel ^'eed is the same as 
column 6, table 13. 

^Column 4. Engine speed reqliired. To 
'answer this correctlyvthe farmer must 
. know the opiating specif ications of- 
his equipment. For items of which he 
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is uncertain, he checks manufacturer's 
specifications or calls his dealer. 

-He-fiTidfir-that-moat--pto-operated-machines- 
require "standard" engine speed for- 
effective operation and so irtarks ihose 
operations, \flien standard speed W not 
a requirement, he marks "variable" to 
remind him ^t hat he has a choice of 
engine spe^d. Sometimes a larger 
tractor: /operating at reduced engine 

» speed* will do a Job and with less fuel^ 
than smaller tractor at full ^engine 

hi speed • ■ ^ \^ 

CDlumn*5. Best fuel to use—gasoline 
or dlesei. He marks "^sel" for all 
operations because figures 5 and 6 
show that less d^iese:^ than gasoline is 
used per hour, at *all paired horsepower 
levels. §om§. use may have to be made 
£n, the gasoline tractor, however, just 
't6 keep several operations ^oing at 
one time. . - 



recorded in table 13, and speed recorded 
in table 14. ; v :C , 



of tractor for 
deciding thisT 
|er needed to 
Ft able 



Column 9. 
operation, 
columns 2 



Total horsepower for the 

He adds the values in 
ind 8 of this table. 



Column 10. Total tractor hours per 
year for each operation. He copies 
this from the estim^es he entered in 
-column 12 , table . 13 . ^ 

Column 11. The fuel use per hour. All 
are diesel^^tractors so he goes to figure 
5 and reads the gallons of f uel .^sed 
per hour opposite the half or full speed 
estimator lines 'as appropriate if or the 
horsepower shown for each operation in 
column '9 of this table. -He correctly 
uses the full speed estimator lines for 
operations requiring standard engine 
speed. ' I 



Column 6. Best size 
eacH operation. B* 
• Tie/has Co checlc the . 
moyf the tractor. (fro 
just a glance §t the figures he ha'd 
column 10 6f ' t»tli^'l3 is all that is 
needed to teir^ that his smallest 
tractors, the 50-horsepower units, are 
mor^ than adequate for all jobs -Except = 
grinding coirn and ^ Spreading manure. ; . ' 
Only the 125-ho^sepower ,tj:ac tor wlM% ■ 
handle these tWtjr^pbs;: a ^ thiey are now 
done . . 

Column 7.' Best engine ^peed. ,A,5P-^^r>" 
horsepower tractor^provides enough 
power with th^: engine /at Jialf speed ^ 
fpr those operations allowing a yaifiable 
Engine speed. He <|iiscovers this by -Z 
checking; the'. h^^^ liiie:% 
for the 5(i[-horsepower t;ractor ifi • 
figure, 5. He finds that ^proper machine 
operation required standard engine 
speed for al|. of the ot"her operations. 

Column 8. Horsepowe^. to move tracto^ 
for' mobile operations. /He figured 
this by tifie' same method u^ed in table 
13 , turning to table 12 for the liorse- 
power da tay noting* the travel' stirf ace 



Total fuel use. He mulj:i- 
values in colunm 10 by t hois e 
11. 



Column 12. 
plies the 
in cpluyn 

Toial fuel use .under the revised cc|m7 v 
f i^jihat^sn^ of tractors and implemehtSls 
^■^fij^AZ^ailons of diesel and no gasoline. 
This would mean a saving of 25 gallons 
of diesel and- 472 gallons of gasoline. 
Savings were accomplished by substituting 
' diesels for the gasoline tractor, 

dropping to the 50-horsepower diesel ; 
wheriever it was adequate to^o the job, 
and reducing engine speed for some of. . 
^. the operations. 



; Can' hte n^ft^ge the work with tl^:;^om- 
'bination ofc, tractors and equ^|m^^ and 
thus save riearly 500 gallons ^ pi&^?uel? / 
•Can he do . anything to cwt fuel use even 

tiUmor^? He has some prO|61 ems, but he also 
has several good fuel saving moves, that 
he can make. He approaches the task 
of findinig more-ways to saye fuel by- 
asking himself some of the old standby 
questions effective in work simplif ica- 
t?ioTv/ Are thete" operations that X; cah 
eliminate? Combine?. Do easier at 
another time? Simplify? He marks the 
results of this questioning right on 

. ■; . ■ , , . ^ . 



table 14 which he just completed. We 
hav6 shown them separately in table 15 
"~to-clar±fy~thenpTO^^^ ' 



Let's follow 



Saving. Fuel Through Work Simplif InaMnn 



to change the implements , on the tractor. 
„Thi8__my__prova-to --be-imprac ti^al--- bu t- ~- 
he chooses for the present to make. the 
implement changes, use the 50-horsepower 
diesel on the baler and save the fuel.. 



^8t, he puts the mower and crimper 
both on the same trdctor. By making 
one pass over the field to do two job^if 
he Immediately cuts out 40 hourgi of 
tractor tiipe.. The 50-horsepower di^el 
has plenty of power to do both jobs at 
pnce. The 23 .horsepower to mow and 
crtmp^j pl^gt 5 horsepower to Mve the 
^'^f^^^** "Myites 28 horsepower^otal. 
^f?:^?®^: ^^^^"8h the old figures and 

^^^^ 

^ n$^and crimping is now 96 gallons, 
instead of the 152 gallons tf^M^t^^^ 
the operations were separated^'^1^^ 
ar^ many chanc^^si in farming to *cjombine 
J6b8» and cut both hours and the power 
to pull the tractor over the field 
another^fcine. 
. IS: -: 



Fuel us^ .e8timat%Ti*rfe^^hown tha# 
raking is best .done Witft'^^e 50 

. P^'^^Sj^^^s^l* he of ten needs the ^ 
mowejpTcrlmper: and* ^ for use at th/ 

^g^me tlm6. He has only one 50-horse^ 

HDower diesel. Since rakirijg takes the 
least time~10 hbur^ tota>-it is the 
-^^^^ costly place to use the 50-horse- 
P^r .gasoline tractor . Horsepower 
iie(^s ar^ the srae^^^^ fuel use ^frfer 
hour increases from 1.1 gallonaK<^^'^ 
diesel to l.a gallons- of gasoli^^v t 

V hour. He puts the 50-horsepow€^gas- N 
olin^ twctor on the rake, and xihanges ^ 
from 11 gallons of diesea&i ticr^^g^^ ' 
lonS; pf gasoline. ^, " " 

He can put the baler on oi^e of the 75-^ 
•^horsepbw^l^^diesels or drop the mower 
^and crimper, and use the 50-horsepower 
'diesel tractor to operate the baler, 
fit takef^an extra 0.6 gallon of diesel 
p6r hour to run the 75 .ly>rsepower 
: :diesei with the baler. He has to de- 
cide whether saving 12 gallons of diesel 
^fuel l8 .i^ tlm4 anc^effort needed 



^.He usually has to bale and haul hay the 
"-same day. The weather r^Lsk.is to"o • v: 
great to wait until baling is done be- 
fore hauling. He considers it im- 
, practical to try to'ijse the 50-horsepower 
diesel for hauling. He first thought 
that the , 50-horsepower gasoline tractor 
would be the best substitute, but found 
the 75-hor8epower djesel to be the 
better choice. A,tfhalf engine speed 
the 5D-horsepower gasoline tractor 
takes. 2.3 gallons per hour for the 
needed ,19 horsepower ; i the 75-horsepower 

- Sf?8el;;3^;9.,8^^ pef hour for the 
- rie^ae^ 22 ho^ He replaces the 

50-hor^^pdwer di&sel with one of his 
75-hor8bpower dlesels |pr hauling. This 
costs him only 8 ''galil)ns 6f diesel fuel 
more than the 50-horsepower diesel would 
have taken, and avoided a three-way 
change of implements ^n the one 50->^'* 
horsepower diesel, j^trgctor'. 

He could put a smaller tractor using 
less fuel per hour on the hammer mill... 
used tor^griiid- cbrn, but itSSuld only 
take more titte to do job. .. Total 
fuel use^ould no^ chaWge appreciably, 
i, A .cparae" grind would cut; power needed , . 
but he alreii^ uSfes a-rather coarse 
P^"^- ^£^^''tixeff01:. question to , 
be. what tfte- grinding of shelled corn 
.contributed-' to . the feeding of t'hV . 
cattler- especially sincs^t tobk 320 ' ■ "* 
gallons. of diesel fuel. ^^IflJiat hajs.long 
been an accepted necessfty, perhaps ' 
qiippoifted at one time by some research 
may ^well be subject tp.eli«hge. as -a 
result of new research'?^findiii^s. That 
was the iia^-wl%«f^inding. 

- that research ndW'^^hOws^ihat.icattre 
perform equally well" ' 

.corn vhfether it be f eS^ble or' ground. ' 
^Hfe t^hUS <iuitr grindliig4^|i' and eliminated 
^the.i|iie of^:3;20 gallons oifeiesei, fuel. . "V .jS 

Mhe; daily chore pf d*febuting feed to^» 
^^he catQi^irdok 195 galions . of diesel " 



.'Mi 
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fuel. He knew this a necessary 
Job, but asked himself whether it could 

__,_be-improved. He had^_hia_.f^d_bl^^^^ 

inside the lot. Opening gates, com- 
peting with cattle, moving bunks and 
losing time at the turns took^ half the 
time in feeding, ^^ording to a research 
report that he read. By installing 
fence line bunks he cot^ld expect to 
cut tractor time per year from 150 to : 
75 hours. Then, with a rock road 
along the bunks, he could improve the 
travel, surface from "fair" to "good" 
thus refuting the power needed to move 
the load\hd tractor from 14 horsepower 
to 6 horsepower. The change of real 
significance was the Saving of 75 hours, 
but everything added up to cutting 
diesel fuel f5r feeding from 195 to 68 
gallons a year. 

He found no way to improve the manure 
loading job, but he saw the 480 gal- 
lons of diesel fuel-used for spreading 
- ' manure as a formidable amount—almost 
' a third of the total. after he rematched 
the tractors and equipiiint. Could ^ 
anything be' done to reduce fuel use? 
Perhaps. Operatibn of . the spreader , 
' took bniy 4* hprsepoy/er,' but?' Moving , 
\^he tractor £tnd loaded spreader oyer " 
soft ground 'took 115' horsepower and 
accounted foj mos^ of; tlje fuel us^. 
He> decided to. try to "improve the travel 
surface irom'"poof" to "f air•^ by leaving 
the spreading area unfelbwed^ waiting . 
until the ground i^ried to a f irtH:''sur^ ^ 
facef'Perhaps even making som^ shifts 
Isir^ in the cleaning and spteading* time . - 

t-lpd.' A^J'f air" surface would reduce ■ 
ifuling power needed- by 40 percent and,^/ 
^tiiirough planning,- this was his^ goal. . 
Then he aould use one of the 75-ho^se- 
power diesels needing only 62-horse- 
power tot£tl~4^orse^power to run the , 
spreader, 34 horsepower to hatil the 7 
tons and 24 horsepower to move the 
tractoi*. Fuel uise" per hour dropped: 
from 8.0 to 4.4 ga^l^^s-^otal t^i^ 
ment was now 264 gallons iuatead of-^^" 



He'^ad first reduced fuel for miscel- 
laneous work and travel from '380 gallons 
of g asoline to 240 gallons of diesej. 



simply by using the 50-horsepower diesel: 
instead of the 50-horsepower gasoline 
tractor. Now he wondered about that 
200 hours on the hourmeter. Everyone -, 
gets into some wasteful habits in their ; 
chores and general farm work. Examine 
£he routine and plauts.ahead for least^^ 
waste of tractor time. Eliminsite un- 
necessary .jobs, don't back track, and 
d^bine several jobs into ori^ trip. ^ 
He believes;s.1;hat some thought arid . , 

systematic'^'^Fllannipg-^^ ^ 
lanecnis tractortt^^^ hours 
and 120 gailon3^^)f .diesfel fuel. 

' . ■ . 

^He also thought ^about using a ^ew' sheep ^ 
to eliminate the weed clipping chore. * < 
Soweyer, he decided to leave the weed 
clipping job alone. 

— •> ' , 

Total fuel use^per year is finally 
reduced to" 80p gallons of diesel fuel 
and 18 gallons of • gasoline (table 15). 
That is le^s than half the diesel fuel 
uafed in the present operation and al- 
most eliminates use of gasoline. All 
operai^ffiiS: aT< helng effectively* carried 
out, the cattle perform as .well as 
before, and no change has-been made idi 
the complement of tractor^ and implements, 
although when it is the next, time to 
trade tractors strong consideration 
should .be given to replacing the gasor 
line- tractor id.th a "diesel unit.^^j|^/ 
ibrig with these f uel savings'^^ wil^^Bfe|^ 
some significant redjuctions iTr-a^Hj|^p[a 
tractor and implement costs, such^^^^ 
reparts, oil, and grease, iand especially 
.the labor input . Also', the* feed mill 
is no .longer needed. 



480 gallons. 
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74 
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Table 13-">Liveatock prodtiction: VaVlablea uied to eitlutc tractor fuel uie In 
. finishing 3S0 ataar calvea In drylot, crop-llvaatock fan 
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50 
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• 125 


D 


Standard 


good 
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10 


27 
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Rake hay 
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. good 


5 
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2 
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12 
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1.5 


15 




Bale hay- 
Haul hay 


75 
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D 
D 
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, good 
good 
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15 
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23 
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0 
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0 
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